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The Oram Time Indicator. 

The object of this instrument is to give to 
every telephone subscriber an opportunity to 
know the exact standard time at any moment 
by simply taking down his receiver and hold- 
ing it to his ear. 

One instrument only will be required for 
each exchange, it being connected into all 
the circuits through the ground wire at the 
back of the switch-board. The cost to each 
subscriber has been fixed at one dollar per 
year—an amount so insignificant that few, if 
any, subscribers will care to dispense with it. 
It is owned by the Nationai Time Indicator 
Company, of which Mr. H. P. Frost, general 
manager of the Southern New England Tele- 


Presently he hears, ticked out in a manner | The relay A, in addition to sending the 
very similar to the fire alarm, two blows, | special minute signal, controls the striking 
and, after a short interval, he hears three | mechanism, which operates as follows: D is 
blows, soon followed by five blows. This | an electro-motor, which revolves continuously 
means that when the next buzz comes it will | ata high speed, and at regular intervals is 
be exactly two o’clock and thirty-five min-| made to revolve the repeating cylinder F, 
utes. A more detailed working of the ma- | through the diminishing train #. The cylin- 
chine may be seen by referring to the en- 'der F is provided with three sets of teeth, 
graving. A is an open circuit relay, the coils | one set consisting of twelve rows to strike 
of which are connected through a battery | the hours. The next consists of tive rows to 
with a circuit-closing device on the arbor of | strike the tens of minutes, and another set, 
the second wheel of a clock, which may be | composed of nine rows, tostrike the minutes. 
located at any distance from the machine. |In front of the cylinder are three toothed 
The points B and C form the local contacts | racks, capable of a sliding motion in a direc- 
of the relay. © is connec:ed to the ground | tion parallel to the axis of the repeating cylin- 
wire of the exchange, which has been dis-| der. Each rack corresponds to a set of teeth 








phone Company, is president, and Mr, Loren 
N Downs, general manager of the New Eng- 
land and Erie companies, is treasurer. The 
directors are Theodore N. Vail, O. E. Mad- 
den, H. P. Frost, H. B. Lytle and Loren N. 
Downs. 

The operation of the machine is as fol- 
lows: During every minute of the day, and 
exactly on the minute, a special signal from 
a standard clock is sent over all the lines that 
are to receive the time. This signal is easily 
distinguished, and, on account of its peculiar 
sound, it is called'the ‘‘ buzz.” By mechan- 
ism hereafter to be described, this machine 
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connected from the earth. B is connected | on the cylinder, and is provided with a lever, 
to ground through a battery of about one| which, when acted upon by the teeth of the 
cell for every one hundred lines. The ham-_| cylinder, trips the hammer 7, and closes the 
mer 7’ is connected to ground through the | circuit at S, which is normally held open 
same battery that leads to B, and the contact | by a spring on the under side of 7. When 
point under the hammer is connected with | the relay is actuated by the minute signal 
point @. Thus closing the circuit through | from the clock, the motor is made to en- 
B C, or through 7, will send a current} gage the train HZ by means of the arms G, 
through all the lines connected with C. Tbe} H, and the pulley Z, which is provided with 
point (@ is on a light spring attached to the|a clutch, and thus the cylinder is caused 
armature of the relay, so that, when brought |slowly to revolve. In its revolution the 
up suddenly before the point B, there is for|teeth on its surface trip the hammer Ta 
an instant a vibrating contact at exactly sixty | number of times corresponding to the hour 
seconds of every minute. The circuit through | and minute of the day. 


shown in the cut) at the right of cylinder, 
which plays into the notches on their upper 
edge. The minute rack Q moves one notch 
a minute, and when it has reached the tenth 
minute it is withdrawn by a spring, and the 
cam moves the ten minute rack, which, in 
its turn, allows the cum to move the hour 
rack, which moves once an hour. When the 
cylinder has completed a revolution, the 
motor is automatically thrown off by means 
of the hooked arms A being forced by the 
spring ¥ into a slot in a disk on the shaft of 
the cylinder, a part of which may be seen 
at N. 

In the early experiments it was found that, 
if only a portion of the lines in an exchange 





| were connected with the time transmitter on 


nearly all the other lines which ran near them 
or through the same cables, the time signals 
could be read by induction or leakage. Inas- 
much as there is no successful way of over- 
coming induction or leakage, it would seem 
that this difficulty is insurmountable. This 
is not the case, however, and this trouble has 
been avoided in the following simple man- 
ner: All lines over which it is not desired 
to send time are connected to the confusing 
hammer R, so that, in addition to having 
time signals by induction, they will hear a 
series of faint, meaningless ticks interpolated 


strikes out the exact hour and minute at 
which each buzz occurs. Thus a subscriber, | ing the points Band C, which send a vibrating 
wishing to set his timepiece, has simply to | signal through all the lines connected with C. 
take down his telephone and put it to his ear. | This signal is readily recognized as the buzz. 


the relay is closed at the clock, thus connect- 








between the time signals. This confusing 
change in the position of the racks 0 P Q, in | signal, being of the same strength and char- 
readiness to strike out the next minute. | acter as the time signals, cannot be distin- 
These racks are shifted by a spring cam (not! guished from it. It may be added that the 


Each revolution of the cylinder causes a 
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use of this instrument does not in the least 
interfere with the clearness and distinctness 
of conversation over the lines. It is already 
in successful operation on the New Haven 
Exchange of the Southern New England 
Telephone Company, and is to be introduced 
on the other exchanges in their territory. 
Negotiations are in progress for its applica- 
tion to the exchanges of the New England 
and Erie companies, and applications for it 
have been received from all over the country. 
——-- +o — 
The Electrical Transfer of Energy. 


RESEARCHES OF M. MAarceEL DEPREZz. 





The starting point of these researches by 
M. Deprez may be referred to the Eleciric 
Exhibition of 1881. Doubtless M. Marcel 
Deprez had experimented before this date, 
but it was in his laboratory, on a limited 
scale. Several persons have, indeed, had the 
opportunity of seeing an instance of distri- 
bution effected in his laboratory, but it was 
at the Palace of Industry that he displayed 
his results for the first time to the public. 

The installation which he erected there 
was an instance of the electric transfer and 
distribution of energy. As regards the 
transfer, it does not differ widely from what 
had been effected by others. The total 
length of the cable was about 1,800 meters. 
The power collected was not measured, but 
about four horse-power was expended. It 
may be said, further, that at that date there 
was no great interest felt in measuring, with 
precision, the power and the result, an affair 
which shortly afterwards became of such 
importance. To succeed in transferring 
power under any conditions seemed then an 
interesting result. From this point of view 
the installation of M. Marcel Deprez seemed 
about as good as any other. The feature in 
which it was unrivaled and altogether ex- 
ceptional was, that not content with mercly 
transinitting power, it distributed such power 
among numerous distinct machines, each 
acting independently of the others; in a 
word, it worked with distribution. This 
was the first realization of the principles 
which have been already expounded. The 
double cable conveying the current went 
entirly round the Palace of Industry, with 
derivations, both on the ground floor and on 
the first story, to 27 distinct apparatus, 
some detached, and others arranged as in a 
workshop, and comprising sewing machines, 
folding machines, machines for ribbon saw- 
ing, for wire weaving, are and imcandescent 
lamps, and, lastly, a printing press. Each 
apparatus had its small electro-motor, most 
of them a magneto-electric motor on the 
Mercel Deprez system ; some, among others 
the press, had small Siemens dynamo ma- 
chines. 

This was certainly a mere experiment, but 
on a large scale, approaching to practical 
dimensions. At any rate it was very novel, 
and, as was generally remarked, it was at 
least a brilliant departure which promised 
well for the future. 

In the International Congress of Electri- 
cians, in 1881, M. Deprez had explained his 
ideas and the genetal theory of the transfer 
of power such as he had conceived it ; this 
theory, we may remember, has encountered 
much contradiction. The application, as it 
was said, was limited both as to the distance 
and the quantity of power. It was necessary to 
go further—to confirm the theory by precise 
experiments, and to carry out its application 
on a scale of industrial utility. 

It is true that the author was not obliged 
to himself undertake these tasks. Many 
men of science, having announced an idea, 
stop, and do not consider themselves called 
upon to carry it personally into practice. 
This is doubtless allowable, and they have, 
after all, fulfilled their duties as savants and 
theorists. But if we cannot blame them, 
we should praise those who do not recoil 
from the arduous task of giving a material 
form to their ideas—an arduous task which 
demands, besides the attributes of the savant, 
others, lower perhaps, but not less rare, 
among which must rank first and foremost, 
a persistence which nothing can weary. 

The first step on entering upon this ex- 





perimental career was to verify, funda 
mentally and completely, the various bases 
upon which rests the theory proclaimed at 
the Congress, and explained, afterwards, 
before the Academy. 

The details aiready given embody the most 
striking results of these experiments. As 
may be supposed, these are merely instances 
selected from a great many others. Espe- 
cially as regards the characteristic curves, it 
was established by means of machines as 
numerous and as different as possible. Thus 
a very complete knowledge of the various 
types was acquired ; the instruction collected 
was very precise for future improvements, 
and for preparing designs of machines which 
may be constructed hereafter. 

In the meantime, everything was being 
prepared for experiments on transmission to 
a great distance. One of the first theoretic 
researches of M. Deprez consisted in show- 
ing that with existing types of machines we 
might, by the aid of a transformation mathe 
matically calculable, succeed in effecting a 
transfer to a great distance. The calcula- 
tions were based on experiments made by 
English engineers at Chatham with electric 
light machines. The data furnished by 
these experiments were very vague, as they 
had not been undertaken for the object 
aimed at by M. Deprez. The first experi- 
ments, however, carried out in the laboratory 
permitted them to be completed, and a trans- 
formation could be undertaken conformably 
to theory, and which must effect the purpose 
aimed at. 

The utility of this experiment may be con- 
ceived. Of course, it cannot completely 
answer the conditions to be fulfilled, and can 
yield the result only with difficulties, in a 
troublesome manner, and liable to accidents. 
In order to succeed fully it was necessary to 
construct new machines. This fact was not 
overlooked, but this construction presup- 
posed long studies. It was necessary to ex- 
amine separately the influence of each part 
Then, when the type was determined, time 

yas still needful to effect any required cor- 
rection. The use of these machines allowed 
of rapid experiments at a moderate cost, 
and had the immense advantage of placing 
the principle beyond doubt, of replying to 
objections, and of securing the future by 
establishing a firm point of depariure. 

The machines selected for conversion were 
two Gramme machines of the workshop 
model. They were fitted with new coils of 
finer wire, were modified in several of their 
parts, and were finally used in the experi- 
ments. On February 13th, 1882, M. Marcel 
Deprez was able to announce to the Academy 
that he had succeeded in transmitting 27 
kilogrammeters against an artificial resistance 
of 786 ohms, representing a length of 78.6 
kilometres of telegraph wire. The return 
was estimated approximately at 25 per cent. 

It must not be believed that the affair pro- 
ceeded with the convenient rapidity which 
this brief account might lead the reader to 
suppose. Many obstacles were encountered, 
but not those which had been announced. 
Weare not speaking here of M. Deprez and 
his friends, who knew approximately what 
might be expected. Butin the electrical world, 
it was said on ali sides that this would never 
work. Each one had his reason. At the 
first trial the machines, it was said, were to 
melt, burn, and be destroyed by the heat. 
Not only did nothing of the kind occur, but 
no machines had ever been so cool. The 
most ordinary light machines heated in- 
comparably more than these. The real diffi- 
culties encountered lay, as was known to 
those who had studied the question, in the 
novel use of high tensions. It was neces- 
sary toemploy great care in insulation; to 
arrange commutators of new forms to pre- 
vent the origination of voltaic arcs, very 
difficult to extinguish at the moment of in- 
terrup'ing the current. It was even needful 
to employ especial methods for effecting the 
interruption, as any sudden break was 
seriously injurious. Thus, as we advanced, 
difficulties presented themselves, inherent in 
the use of electricity in this novel form, and 
successively they were overcome. 

It was about the beginning of 1882 when 





the Technical Commission charged with 


organizing the Electric Exhibition at Munich’ 
placed itself in communication with M. 
Deprez. The question of transmission had 
been already raised at the Paris Exhibition, 
and it was decided to render it one of the 
main features of the Munich Exhibition. 
But, as may be understood, it was desired to 
present the transmission under novel forms 
and to show results which had hitherto not 
been seen. The commission addressed itself 
to various German firms, asking their assist- 
ance. Messrs. Siemens & Halske declined 
the proposal, doubtless being able to do 
merely what they had done previously and 
not wishing to repeat themselves. Messrs. 
Schuckert accepted, and effected a transfer 
the distance of five kilometers. The 
motor machine was impelled by a fall of 
water on the river Isar, at Hirschau. The 
conducting wire was of copper, and presented 
a total resistance of 12.61 ohms. 

It is necessary to insist upon this point. 
We must carefully note that in transfers the 
distance does not act strictly by its length 
but by the resistance of the conducting 
wire necessary to connect electrically the two 
machines. Doubtless, we may diminish this 
re-istance by selecting a good conducting 
metal and increasing the diameter of the 
wire. But this can only he done by increas- 
ing the expense. Now, we must remember 
that the transmission of power is not merely 
a scientific question, but, should admit of an 
industrial application. Hence, economic 
considerations play an important. and even 
a preponderating part. If the transfer is to 
have any interest, the distance must be con- 
siderable and it must be traversed by means 
of a cheap conductor, that is, a wire re- 
latively slender and therefore having a con- 
siderable resistance. As will beseen directly, 
the experiment of Messrs. Schuckert re- 
sponded very imperfectly to these conditions, 
the distance being small and the conductor 
very thick. Hence this transfer did not 
differ essentially from former experiments, 
and especially from what had been done at 
the Palace of Indu-try in 1881. For the 
rest, no measufements were made with this 
transfer, which is the more singular as the 
Munich Exhibition was got up for the very 
purpose of securing precise data, and the 
apparatus were generally submitted to a 
thorough examination. 

We now come to the most important ex- 
periment. 

M. Deprez having announced that he pur- 
posed working to great distances, the com- 
mission immediately proposed to him to go 
to 50 kilometers, and offered him as conduc- 
tor, an ordinary telegraph line. Here were 
certainly conditions quite exceptional, noth- 
ing of a similar kind having yet been at- 
tempted. As to the resistance to be over- 
come, M. Deprez was prepured ; we have 
described one of his experiments in which 
he traversed in his laboratory resistance 
greater than the 500 ohms. of a line of 50 
kilometers. But there remained a doubtful 
point—to know how a telegraph line would 
behave, if its insulation was sufficient, if 
atmospheric disturbances had any influence. 
Experience alone could answer. To accept 
the investigation thus publicly, at so great a 
distance and under such conditions, was cer- 
tainly bold. M. Deprez was bold enough, 
and he was justified by success 

It must be added that at this time he had 
no dynamos furnishing high tensions save 
the two transformed Gramme machines 
which have been previously mentioned. 
These apparatus were originally imperfect, 
and were already a little injured by the ex- 
periments for which they hadserved. These 
he sent on to Munich. The first project was 
to effect the transmission between Augsburg 
and Munich, but a Bavarian manufacturer, 
M. Fohr, who had works at Miesbach, a 
small town at a distance of 57 kilometers 
from Munich, urged that the generating 
machine should be placed there, and under- 
took to supply the necessary power. The 
distance was about the same. 

As a conductor, the existing telegraph line 
was employed without alternations. It was 
at first intended to effect the return by the 
earth, but on further reflection this idea was 


to 





abandoned and a second telegraphic wire 





completed the circuit. This arrangement 
certainly doubled the resistance of the line 
and, consequently, the difficulty of trans- 
port, but it was thought necessary to avoid 
danger. The effect of high electric tensions 
was then excessively dreaded ; and if the 
earth was used for a return, the body of any 
person touching any point of the line would 
form at once a derived circuit. 

It was subsequently found that high ten- 
sions were less formidable than had been 
supposed. Still, it is certainly imprudent to 
play with them, and a return wire seems a 
necessary precaution. It seemed still more 
important at the time in question. Thus 
arranged, the line offered a total resistance 
of 950 ohms according to the measurement 
of the commission. 

On the day when M. Sarcia, the engineer 
employed by M. Deprez, announced that he 
would make his trial, many members of the 
commission were present, and when, on the 
signal being given, the obedient machines 
began to move, there was a burst of ap- 
plause. The machine at Munich was em- 
ployed to work a rotatory pump, feeding 
an ornamental cascade. 

The success was clearly and fully proved, 
but, as might have been expected, a number 
of small accidents interfered to limit its 
duration. On this subject it is best to quote 
the certificate given by the Commission : 

‘‘The dynamo machines were set in 
motion for the first time on September 25th, 
at 7p. M., and, according to the data of M. 
Datterer, the engineer appointed by the 
commiitee, the receiver placed at Munich 
revolved at the speed of 1,500 turns per 
minute, the brake, serving to measure tbe 
work, being loaded with 1.5 kilog. 

‘A series of accidents, due to the fact 
that the machines were constructed for 
laboratory experiments and not for practical 
work, arrested, after eight days, the prog- 
ress which up to that time had been com- 
pletely satisfactory. The circles surround- 
ing the ring of one of them broke, con- 
sequently the wire of the ring of 0.4 mm. in 
diameter were damaged, and had to be insu- 
lated afresh. In the remote town of Mies- 
bach these repairs were effected with great 
difficulty, and required, on the part of the 
assistants of M. Marcel Deprez, much 
patience and perseverance. 

“On October 9th and 10th, when the 
Commission of Investigation commenced its 
measurements, the greatest speed attained 
at Miesbach with the repaired machine was 
1,600 revolutions per minute ; the results 
were consequently much less favorable than 
they had been with the normal velocity of 
2,000 revolutions per minute obtained at 
first. 

** During a few moments only it was found 
possible to reach, during the measurements, 
the speed of 2,000 revolutions per minute, 
and quite at the beginning of the experi- 
ments one of the brushes of the machine 
became detached, which produced an extra 
current and destroyed the machine.” 

It will be seen from these extracts that the 
results were obtained under disadvantageous 
conditions. 

They are not, moreover, perfectly exact, 
especially from the transmission dynamome- 
ter at Miesbach having been made for 15 
horse-power, was ill adapted for the measure- 
ment of small forces. 

The results were the following : work re- 
ceived 0.15 horse-power, electric return 38.9 
per cent. The mechanical return was not 
measured, but it is estimated at about 30 per 
cent, 

All this, doubtless, was but a beginning ; 
but it differed so widely from the attempts 
previously made, that a great outcry was 
raised. There was a brisk, indeed a violent, 
discussion on the results, the procedures, 
and everything which seemed open to attack. 
However, as was said by M. Cornu in a 
report to the institute, to which we shall 
have to return helow: ‘‘The very violence 
of the polemic which has arisen on this ques- 
tion suffices alone to show that the author, 
if he has not solved the problem, has at least 
approached it very closely.” 

It wasimpossible to stop on so open a road. 
Along with these public trials, laboratory 
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experiments were also advancing, and M. 
Deprez succeeded in deciding on the con- 
struction of his permanent machines. — From 
La Lumiere Electrique. 





The Electric Light on Shipboard. 


The application of electricity to the light- 
ing of ocean steamships hasadvanced during 
the four years following its introduction 
with a rapidity which must have astonished 
even its most sanguine promoters. 

To Mr. Swan and to Messrs. Sicmens 
Brothers & Company this success, which has 
atteaded the combination of their systems, 
must be highly gratifying, but such consid- 
erations are far outweighed by the immense 
advantages which have accrued to the prac- 
tice of electric lighting by the steady devel- 
opment of a complete system, and the step 
by-step elimination of the various defects in 
the apparatus or arrangements, which at one 
time caused the electric light to be considered 
fitfull and uncertain. 

The conditions under which electric light 
is produced at sea differ considerably from 
those which are found on land, principally 
owing to the very limited space available for 
the machinery ard to the inevitable motion 
of the ship. The space available for the en- 
gines and dynamos in the largest vessels is 
usually about 24 ft. by 9 ft., which has to 
accommodate duplicate machinery for main- 
taining about 500 incandescent lamps. Even 
this small space is often marred by the pres- 
In the 
sarlier examples of electric lighting on ship- 
board the machines were driven, as on land, 
by a plain horizontal engine and long leather 
belt, the axes of the machine being placed 
parallel with the keel. This method of 
driving was practicable where the total 
power to transmitted was 
small and the space large in proportion to 
the size of the «engine and machine; but it is 
evident that in the larger installations which 
are common at the present time, this method 
of driving would be very inconvenient. 

The practice of the Swan Company and 
of the Edison Company has been, until very 
lately, to drive their machines by one or the 
other of the well-known high-speed engines 
of Parsons, Brotherhood, Heenan & Froude, 
or Westinghouse, the shaft of the engine be- 
ing coupled direct to the spindle of the ma- 
chine; the other hand, Messrs. Siemens 

srothers have preferred to use ordinary slow- 

running engines geared to the machines by 
Raworth’s well-known rope gear or friction 
gear. The space occupied by either of these 
arrangements is not necessarily larger than 
with high-speed engines, and it is claimed 
for these systems that they are simpler, 
cheaper in the first cost, und more economi- 
cal in working. The remarakble immunity 
from breakdowns which has characterized 
the Siemens installations, probably accounts 
for the fact that in the later installations of 
the Swan Company, and the Edison and 
Swan United Company, rope driving has 
been adopted, as for instance in the s. 
Valletta (P. and O.) and the s. Adriatic 
(White Star). 

One great advantage of rope driving is 
that the machine may be placed very close 
to the engine; for instance, on the s. Ari- 
zona, there are two S Dy, machines capable 
of supporting 300 lamps; each macbine is 
driven by a horizontal engine with a cylinder 
9} in. by 14in., and although the indicated 
horse-power transmitted cannot be Icss_ than 
48, the clear distances between the peripher- 
ies of the fly-wheel and machine pulleys is 
only 3 ft. These machines have been work- 
ing eighteen months, and no trouble has 
been experienced with heated bearings 

As the result of Messrs. Siemens’ expe- 
rience and practice, we note the following 
points as essential elements in the system 
which has led to success at sea, and which 
may produce equally satisfactory results on 
land. 

1. Motive Power.—A strong plain engine, 
with very large wearing surfaces, especially 
on the crank-pin; a crosshead with perfect 
arrangements for continuous lubrications of 
the moving parts; and a highly sensitive 
governor controlling a throttle valve, the ex- 


ence of a mast or a huge steam pipe. 
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siniiins wines if any, aes sapnet by 
hand. ‘ 

2 Transmission.—Rope gear with ample 
provision for tightening the rope whi'st run- 
ning, or friction gear with a large margin of 
safety and complete arrangements for lubri- 
cation. These systems are quite free from 
the slight pulsations in the strength of the 
lights which are often visible with strap 
driving, cwing either to thick or thin places 
in the belt, or to waving and flapping of the 
belt where the centers are far apart. 

3 Safety.—Duplicate machines, each driv- 
en by a separate engine, with hand adjust- 
ment to the governor, so that the speed and 
consequent electro-motive force may be ad- 
justed accurately by the test lamps or volt- 
meter before changing from one machine to 
the other. 

4, Cireuits.—Complete arrangements on 
the keyboard for changing to or from any 
circuit or machine whilst running without 
stopping or sparking, also for coupling ma- 
chines parallel prior to changing from one 
to the other, so that the act of changing may 
not affect the strength of the light. Tc 
carry this out successfully the keyboard 
should be close to the engines, and every 
key should be properly labeled to avoid mis- 
takes. 

With machinery arranged on this system 
a steady light may be maintained for any 
length of time without fear of failure, 
on vessels without duplicate machines. On 
the City of Rome and Alaska the engine- 
room and some other lamps are maintained 
without stoppage from Liverpool to New 
Yor, and vice The system of using 
the hull of the ship as ‘‘return.” which 
now known as ‘the single wire system,” 
originated with Messrs. Siemens Brothers & 
Company, and possesses the following ad- 
vantages: 

1. With a given sectional area of conduc- 
tor the resistance is one-half, and the cost 
one-balf, as compared with the double wire 
system; or if the same weight of copper be 
used, 


even 


COTS, 


is 


the resistance of the single wire sys- 
tem is only one-fourth of that of the double 
wire. 
The cost of laying the wires is very 

small. 

3. The extreme simplicity of the fittings 
and attachments makes it easy to guard 
against short circuits in the keys and lamp- 
holders. 

4, The average distance of the conductor 
from the metal of the ship is very much 
reater than the distance between double 
conductors under ordinary circumstances. 

The next point worthy of notice in the 


Siemens’ system is the large number of 
branch or sub-circuits No lamps are 


coupled direct to a main conductor, but 
branch wires are taken from the main, each 
forming a section of ten or twelve lamps. 
At every junction with the main conductor 
there is a safety bridge and key, and a de- 
scriptive name-plate. This arrangement re- 
duces the effect of an accident to the small- 
est proportion, and makes it a simple matter 
to trace and rectify faults. By a judicious 
selection of two or three places from which 
to start branches, the main conductor may 
be kept almost free from joints, and we 
informed that in consequence of a strict 


are 
ad- 


trouble with a main conductor. 


the jute in addition. 
The section safety bridges mentioned above 


monly supposed, but are made thick enough 
to stand a current much stronger than the 
normal, but they will melt with less current 
than is necessary to damage the smallest 
single-light wire in the section. The section 
keys break the circuit at two points to pre- 
vent arcs forming, and they make a very 
tight and clean contact. —Enginering. 
—_ +> 


Clinton R. Weeden, Esq., of Providence, 
R. I., was elected President of the Time 





| Telegraph | Company of New York, on Mon- kind resulted, such as injury to a chimney or! 


day last, vice Calvin Goddard, resigned. 
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A Suggestion as to Overhead Wires. 


What shall be done with the wires which, 
like threads of a huge web, hold the New 
York streets in a mesh-like tangle, is a ques- 
tion as perplexing as it is important. 

The Board of Alderman say that such of 
them as pertain to electric lighting plants 
must be buried after May, 1885; one branch 
of the Legislature says that both electric light 
and telephone wires must be underground by 
June 1, 1885, in cities of 50,000 inhabitants 
or over. Lastly, the sub-committee appointed 
by the representatives of the electrical com- 
panies, exclusive of Western Union, after 
considering the subject for several montbs, 
have decided that wires of all descriptions 
should go underground, and suggest that the 
municipality provide suitable subways for 
their reception. Singularly enough, neither 
the Legislative investigating committee nor 
yet that appointed to represent private in- 
terests, considered what would seem to be by 
far the most important point bearing upon 
the subject in hand, viz., the convenience of 
the general public. 

No reasonable person will deny that electric 
mains carrying powerful and dangerous cur- 
rents should be placed out of reach. But 
telegraphic and telephonic wires are dan- 
gerous neither to lite nor property, and so far 
as they are concerned, the question would 
seem to be: Is their unsightliness and the 
annoyance attendant upon their repair of 
more importance to the general public than 
the additional expense of their use, which it 
is but reasonable to look for when the costly 
subways and tunuels shall have been built? 

If the telegraph and telephone were only 
for the rich—that is, for the few—it would 
be neither surprising nor illogical if the many 
should object to the invasion of the stree's 
and the roofs of their houses. But such is 
not the case. Both services have become 
generally popular, and already so much used 
as to have become almost a necessity. 

So far as the telegraph is concerned, the 
public is looking forward to a very decided 
reduction in the rates, and, considering the 
conditions under which the service is per- 
formed to day, there seems to be no reason 
why they should not be gratified. But if no 
one is willing to be the least inconvenienced 
for the sake of the general welfare, if no one 
is willing to have a wire pass his door or 
cross his roof, he may not reasonably expect 
at the same time to have a cheap service, 

It is much the same with the tclephone. 
Increase the expenses of the companies, and 
you force them to increase their rates for 
service. This tends, as a natural consequence, 
toward limiting its usefulness, for no matter 
how convenient it may be in the transaction 
of the ordinary affairs of life, it cannot, if it 
be expensive, be popular. 

If a man objects to the clatter of the milk 
wagon and the baker’s wagon before his door, 
he can, if he does not mind the additional 
expense, have his milk and bread brought to 
him by hand. But it would be manifestly 
unfair and unreasonable to expect that bis 
less fortunate neighbors should incur a like 
expense that he might not be disturbed. 
Equally absurd would it be should he expect 
his milkman and baker to go to the additional 


trouble of serving him by special messenger 


are not arranged to protect the lamps as com- ' 


herence to this principle, there has not up to’ at the same rates, and still worse, to even 
the present time been a single insti ance of demand a reduction in these. 


The fact is, 


This pos-i-! , every one should be willing to sacrifice some- 
bly is due, to some extent, to the use of a ' thing for the general welfare. 
wire specially insulated, and served with yjew, it would seem as though a plan might 
jute for use on ships, or. in other words, to pe devised by which the telegraph and tele- 
the fact that the single wire has got the in-' phone wires could be systematically led over 
sulating material of two ordinary wires and the roofs of the houses, without proving a 


With this 


special hardship or annoyance te any one; 
and we must confess it seems somewhat sur- 
prising that no such plan has, so far as we 
know, been considered. There is good reason 
to believe that, with proper supervision by 
constituted authorities, the general and indis- 
criminate scrambling over roofs now in- 
dulged in by linemen could be avoided in 
great measure. The unsightly street poles 


! could be done away with, and the wires now 
strung on them be laid in the same order over 


roofs of the houses. When damage of any 


roof, those who had general supervision over 
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all the wires could readily decide who was 
responsible for it, and hence who must repair 
the injury done. 

Nor is it by any means certain that the 
construction of subways through the main 
thoroughfare would, though increasing the 
cost of service, abate the alleged nuisance of 
stringing the wires over the houses. Tele- 
phones and burglar alarms are usually run 
over the tops of the houses and across the 
yards and courts, and unless all the side 
streets, as well as the avenues, were under- 
mined, and so unnecessary and costly an 
undertaking has not, we believe, even been 
contemplated, there would be little or no 
diminution in the number of wires crossing 
the roofs. 

In the plan we have suggested, the tele- 
phone and telegraph wires could readily be 
kept apart, as, indeed, could the lines of the 
various companies. 

What most commends this plan is its cheap- 
ness and convenience, which characteristics, 
if we mistake not, are the essentials to every 
scheme in which the general public 
looked for to take part. 

The public demands cheap telegraph and 
telephone service, and that this may be had 
by any of the recent plans to sink the wires 
we must, in candor, confess there are grave 
doubts. — Seivntifie American. 
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Lighting the Criterion Theater. 





Chief among the many improvements in- 
troduced by Messrs. Spiers & Pond, at the 
above-named theater, says the London Elee- 
trical Review, is the illumination of the entire 
house by the electric light. The work was 
intrusted to the Edison company, about the 
middle of last year, and was carried on by 
them until the amalgamation with the Swan 
company. The joint company has completed 
what is perhaps the most perfect example of 
theatre-lighting in London. The total num- 
ber of lights in use is over six hundred. 

In the auditorium and stage there are 
about 510 lights, and these are divided into 
ten separate circuits, cach of which can be 
raised or lowered by means of German-silver 
wire resistances introduced into the circuits, 
each of which is subdivided into fifteen gra- 
dations, and all can be controlled singly, o 
as one common circuit, and either circuit 
can be extinguished without perceptibly af- 
fecting the remaining lights. The lamps used 
are all of the Edison pattern, ranging from 
ten to fifty-candle power. The general effect 
produced by the light is as good as can pos- 
sibly be desired, and we need hardly dilate 
on the pleasant change in the temperature 
and freshness of the air of the house, so 
often noticed by visitors to the Savoy 
Theater, which is, we believe, the only other 
theater in London completely lighted by the 
electric light. The temperature of the air in 
the house never rose above 60°. The steam 
power is obtained from boilers put in for 
other purposes, such as heating, ete. The 
engines are two in number, of the Arming- 
ton & Sims high-speed type, each capable of 
doing the whole of the work at their normal 
speed of about 240 revolutions per minute. 
Each engine is connected, by means of leather 
belting and friction clutches, to a counter- 
shaft, en which are placed four smaller fric- 
tion clutches, which are in turn connected by 
belts to four Edison L machines, the normal 
output of each machine being 150 lamps. 
But, should occasion arise, it could for a 
limited time be increased to about 200, so 
that if one machine failed it could be in- 
stantly disconnected, and the remaining 
three would then drive 600, practically all 
the lights absolutely necessary. We are told, 
however, that Messrs. Spiers and Pond are 
intending to add two larger dynamos of the 
same type, so as to have more spare machine 
power, and to enable them to light up their 
new grill-room, which would be an incsti- 
mable boon to all West End wayfarers. The 
work has been most carefully carried out by 
Mr. T. O. Belshaw, as-istant engineer of the 
Edison-Swan Company. Since starting the 
permanent running of the light on the 15th 
instant, there has been no hitch of any de- 
scription, and the success of the undertaking 
appears to be beyond all doubt. 
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AN IMPORTANT PURCHASE. 

The publishers of the ELectricaL Review 
have purchased the good-will, copyright and 
subscription lists of the Elec'rie Light, a 
paper devoted to electrical interests, which 
has been published in Boston during the past 
six months. The Electric Light now ceases 
to exist as a distinct publication, being merged 
into the EvrcrricaL Review. All unex- 
pired paid subscriptions to the Hiectric Light 
will be filled by sending the ELrcrrica. 
Review for the unexpired term of such sub- 
scriptions without further charge to the sub- 
scribers. 

This purchase makes a material addition 
te our subscription list, and makes a decided 
and most desirable increase in the circulation 
of the ELEctricaL Review—a fact as im- 
portant to our advertisers as it is gratifying 
to ourselves. 





Mr. Robert Hammond has written an 
article for the Tall Mall Gazette in which he 
maintains that electric lighting is destined to 
grow into an industry of vast proportions, 
and that those interested in it will reap an 
abundant harvest if they will but be patient. 





Feople who oppose the use of the electric 
light, ‘‘point with pride” to the fact that 
Paris, which went into electric lighting 
with a rush at the start, very largely dis- 
carded it at the end of a couple of years. 
But they are just now keeping very quiet 
about the fact that the electric light is in 
process of re-introduction into the gay capi- 
tal, and that the municipal council has come 
to the conclusion that the city cannot afford 
to rely on gas. 
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‘Moths are caught by glare,” and now it 
is proposed to try the same mode of allure- 
ment on fish. An incandescent light is put 
into the net, and kept at its brightest. The 
fish gather from far and near to see the 
sight, whereupon the net is hauled in, and 
the fish pay for their curiosity with their 
lives. 





Our British namesake is doing what it can 
to point out to the English public the ad- 
yantages of automatic fire alarms worked by 
the combination of a thermostat and an 
electric current. Such devices, of which 
there are a number of varieties, are in very 
general use in this country, but it will 
probably be a long time before our English 
cousins bring them into practical use. John 
Bull loves to deliberate and to wait. 





The following from the Boston Transcript 
scems to point straight at electricity : ‘* The 
most important problems in housekeeping 
are lighting and heating, and when solved in 
a practical way, the gas company and the 
coal yard may be dispensed with, and to this 
end the inventive genius of the hour is 
directed. Hundreds of inventions have 
already been made and many most significant 
successes have been obtained. The telegraph 
and the telephone are not the end of in- 
genuity and invention in this age.”’ 





We were privileged to have a talk over the 
copper circuit between Boston and New 
York this week. Conversation was fully as 
easy and distinct as when carried on between 
two stations one hundred feet apart. Since 
the line was established experiments have 
been in progress looking to its connection 
with the general service in the two cities, 
and the difficulties presented have been 
pretty much all overcome. It is reasonable 
to expect to see the line open for commer- 
cial use before very long, and it may also be 
reasonably inferred that other leading cities 
will, before many months, be connected in 
the same way. 





Competition in business is a good and excel- 
lent thing, but when it calls to its aid falsi- 
fication and abuse, it ceases to be honorable, 
and becomes unworthy of business men who 
wish to maintain a reputation for fair deal- 
ing. We regret to say that a case has recently 
arisen in the western part of this State in 
which two electric lighting companies sought, 
through their agents, to obtain the same 
contract, where one of the agents, forgetting 
that the good name of his company was at 
stake, resorted toabsolute falsification to gain 
his point. He has retracted his statements 
over his own signature, and confessed his 
misdeeds; but is that enough? Should not 
the company which employs him, and in 
whose name he acted, disavow his acts? 
“Never more be officer of mine,” should be 
its attitude. 





As it is to become the duty of the city 
authorities of New York and Brooklyn to 
take down all wires which remain overhead 
November 1st, 1885, and as the job is likely 
to be a big one, it is suggested that they 
begin now with their own wires, viz.: those 
belonging to the fire alarm system. Under 
the law, as we understand it, they have got 
to come down and run underground, and it 
would be just as cheap for the city to do it 
now as any time. Then again, the practice 
and experience, the City Fathers would get 
in this little job would be invaluable to them 
when they come to take hold of the big one. 
By all means let us have the fire alarm wires 
down and out of the way of danger from 
sleet storms before next winter sets in. 





Elgin, Ill., believes, and is prepared to 
prove to anybody that will take the pains to 
go there, that thirty arc lights of the usual 
power, scattered over an area of two miles 
square on seven towers one hundred and 
fifty feet high, will give more effective 
illumination than one hundred similar arc 
lights placed on poles of,the height generally 
used in our streets. ‘The towers are so ar- 
ranged that each is depended upon to light 
a circle at whose center it stands, and whose 





radius is two thousand feet. The tower 





system has been very extensively and suc- 
cessfully used in the West, and it is singular 
that it has found so few advocates in the 
East. It would hardly answer for compactly 
built cities, but there are many cities and 
towns in the Eastern and Middle States 
where it might be used to as good advantage 
as in Elgin. 





And now they are seeking to lay Vandal 
hands on the fair fame of Franklin by sug- 
gesting that he ‘‘was probably anticipated 
in his discovery of lightning conduction,” 
on the ground that the ancient Etruscans 
understood the art of guiding the lightning, 
and because it is claimed that in ancient 
times the priests ignited their fires by light- 
ning. We may be induced to believe that 
Washington never owned a hatchet, and 
that his father never had a cherry tree ; but 
wild horses would be unavailing to drive 
from our mind the conviction that Franklin 
stood behind the barn in a thunder shower 
and drew down the lightning by means of a 
kite, a string and a door key for the first 
time in the world’s history. Let us hold 
to something. 





In an extended article concerning the 
Philadelphia Electrical Exhibition, Hngineer- 
ing says: ‘‘It is running no risk to prophesy 
that the Exhibition will be a success ina 
land where the names of Bell, Edison, 
Brush, Maxim, and a crowd of other elec- 
tricians are houschold words, and where 
their productions are to be found at every 
turn.” Thearticle closes as follows: ‘‘ There 
can be little doubt that many inventors on 
this side of the Atlantic will avail them- 
selves of this opportunity of bringing them- 
selves before the American public. There 
the average capitalist is not endued with the 
suspicion and timidity which prevails in 
older countries, and a really good and useful 
article finds a ready sale on its merits, and 
does not need the excessive pushing which is 
necessary here, except at remote intervals, 
when the investing public has a temporary 
fit of enthusiasm.” 


It is sad to see an interest which claims a 
monopoly of the good, the beautiful, and the 
true, and which holds up its hands iv horror 
at the temerity of any one who contradicts 
that it js altogether lovely, torn into contend- 
ing factions and washing its soiled linen in 
public. Here is the gas interest, which pre- 
sents a bold and unbroken fro: t when it 
meets the competition of electricity, engaged 
in a factional fight before the General Court 
of Massachusetts, where the water-gas peo- 
ple are trying to get a footing. Their bill 
passed the House, and was in a fair way to 
pass the Senate, but two Senators who were 
pledged to its support experienced a change 
of heart over night, and the bill failed in the 
upper branch. Of course the water-gas peo- 
ple charge corruption, and have procured the 
appointment of a committee to investigate 
the matter. The established gas company’s 
reply is ‘‘you’re another,” and altogether 
things are very lively indeed, and form an 
interesting and instructive spectacle. It is 
at least demonstrated that the methods which 
the gas companies adopt to keep their foot- 
ing are, like the kangaroo Josh Billings had, 
** pecooliar.” 





We are very glad to see that in the circular 
issued by Professor R. H. Thurston, chair- 
man of the Section of Mechanical Science of 
the American Association for the Advance- 
ment of Science, it is distinctly stated that 
‘* papers and exhibits void of scientific inter- 
est are not desired, and everything of an ad- 
vertising character will be rejected.” This 
Section of Mechanical Science, known as 
Section D, is of comparatively recent estab- 
lishment. It is especially devoted to the ad- 
vancement of all the sciences most directly 
applicable in the arts, and in the departments 
of engineering, civil and military, mining, 
mechanical and electrical, and in architec- 
ture. It thus covers a very important and 
interesting field of research, and it is hoped 
that the circular of invitation just issued will 
result in bringing before it a number of im- 
portant and valuable papers. But once let it 





come to be looked upon as a medium for the 
grinding of individual axes, and its value 
would be gone. 





THE AMERICAN INSTITUTE OF 
ELECTRICAL ENGINEERS. 


As reported in our issue of last week, the 
American Institute of Electrical Engineers 
has been organized, and a list of officers for 
the first year, whose names we have already 
published, has been chosen. A set of rules 
has been adopted, which are the outcome of 
the labors of acommittee previously appointed 
for the purpose, and of such changes and 
amendments as grew ont of the consideration 
of their report at the meeting last week. It 
seems unnecessary to give these in full, but 
it may be well to give in brief some of their 
more salient features for the information of 
our readers. 

Members are divided into two classes. Full 
members—or, as they are technically called, 
‘*members’’—are those who may justly be 
called electricians, because of professional 
employment and general recognition as such. 
All others are to be associate members— 
persons who are connected with electrical 
matters, directly or indirectly, but do not 
rank as electricians. Thus the president of 
an electrical company might or might not be 
entitled to full membership, but there would 
be no question as to the standing of a pro- 
fessional electrician employed by such a 
company to do expert work. 

In order to avoid complication and mis- 
understanding, this matter of classification 
of those belonging to the organization is left 
to the Council, which is the governing body 
of the institute. It consists of the president, 
the six vice-presidents, the twelve managers, 
and the secretary and treasurer. The presi- 
dent serves for one year; of the vice-presi- 
dents, two go out of oftice each year and are 
replaced by others chosen for three years; 
and of the managers, four go out of office 
each year, being succeeded by four others 
chosen for three years. The secretary and 
treasurer are chosep annually. There is no 
distinction between members and associates 
in the matter of voting or oftice-holding 
privileges, or in the matter of dues. These 
are five dollars entrance fee for each, and ten 
dollars annually in advance. Every person 
desi: ous of joining the institute must be pro- 
posed by at least three members or associates. 
His name then comes before the Council, 
which will pass upon him, and, if satisfactory, 
will determine to which class he is entitled to 
belong. It will then submit his name to the 
members and associates, who will, by letter- 
ballot mailed to the Council, determine the 
question of his admission. 

Such, in bref outline, is the scheme of 
organization adopted. It has the advantage 
of being simple, easily understood, and easily 
administered; and, should weak points be 
developed by experience, it is casy to remedy 
the difficulty by amendment. 





AMATEUR ELECTRICIANS. 

It is something too much the habit to turn 
up their noses at amateur workers in the elec- 
trical field, and to look upon them as a neces- 
sary evil to be endured, rather than as a factor 
in promoting the development of electrical 
science. In all the arts the amateur has his 
place and plays his part, and in many in- 
stances his part has proved a most important 
one. Photography owes its development 
during recent years almost wholly to ama- 
teurs, who have freely given to the world, 
for the bare honor of the thing. the results of 
their experiments, often conducted at great 
expenditure of time and money. They 
went into it, not to make money, but in order 
to have something to be interested in, and, 
fearful lest some brother amateur should get 
the s‘art of them, they made it a point to 
communicate their distoveries to the photo- 
graphic journals at the earliest moment pos- 
sible. It is to amateurs that the world owes 
the dry-plate process as at present used—a 
process which has brought photography 
within the reach of everybody, and made it 
available for many useful and most important 
purposes, especially as an adjunct of scien- 
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tific investigation, for which it never could 
be used before. 

There are those who well remember that 
those who make a profession of the electro- 
typing of art subjects are indebted to ama- 
teurs for many valuable suggestions as to 
practical methods; and it is, no doubt, a fact 
that many other arts dependent upon elec- 
tricity are indebted more or less to amateur 
investigation and experience. 

England is the natural home of the ama- 
teur, but he is by no means rare in America, 
and he is yearly becoming less so. The 
**]eisure class’”—men who live upon assured 
incomes, and have no special employment— 
is increasing. It gets a set-back now and 
again when times are hard and dividends are 
cut down, but, as a whole, it is a growing 
class. While it, no doubt, includes many 
who are satisfied to devote themselves to 
nothing but the pursuit of pleasure, pure 
and simple, it also includes many who have 
a higher ambition, who find their pleasure in 
the study and practice of some art or trade 
as amateurs, The best bookbinding done in 
England is amateur work. No professional 
pretends to turn out photographs equal to 
some that amateurs produce, although, on 
the average, the professionals, of course, 
stand ahead, for the very simple reason that 
there are many amateurs whose knowledge is 
very limited. England is by no means with- 
out amateur electricians—men of leisure and 
of means, who study faithfully, experiment 
patiently and exhaustively, and stand very 
high in all matters pertaining to electrical 
research. Such men are not merely an orna- 
ment to society. They are an important ad- 
junct to the art to which they devote their 
time and energy, and it ill becomes a profes- 
sional to bold them in anything but the high- 
est respect. In this country electricity is be- 
ginning to attract the attention of amateurs, 
and it is to be hoped that they will be encour- 
aged to take hold of a subject which opens 
so wide and fruitful a field for research, and 
is certainly big enough for all, professionals 
and amateurs. 





PATENT OFFICE LIMITATIONS. 

At the meeting of the Institute of Elec- 
trical Engineers held last week, a letter was 
presented from Mr. C. J. Kintner, Exam- 
iner of the class of Electricity in the Patent 
Office at Washington, calling attention to 
the bill introduced into the Senate by Sena- 
tor Platt, providing for a Patent Office De- 
partment entirely distinct from overruling 
authority other than the Commissioner of 
Patents. He adds: ‘It is a burning shame 
upon our national reputation that Congress 
should have permitted inventors to pay into 
the United States Treasury $2,500,000 over 
and above the expense incurred in examining 
and issuing patents, but such is the fact. 
During the past year this Bureau deposited 
to its credit over $571,000 more than was ex- 
pended in the granting of patents for the 
current year. Is not this taxation without 
representation, and are inventors to sit idly 
by and submit to this while the Patént Bu- 
reau is crowded out of its building by other 
branches of the Interior Department?” 
Further on in his letter, referring to the in- 
adequate force at his command for the proper 
examination of electrical patents, Mr. Kint- 
ner says: ‘‘ I am now six hundred cases _be- 
hind hand, so that were you to file an appli- 
cation to-day it would be four months before 
I should reach it. It is simply absurd that 
the Congress of this great country does not 
have the foresight to realize that by thus 
hampering this Bureau they are throttling 
the onward progress of an advanced civili- 
zation and unjustly robbing the inventor of 
funds which the founders of the Constitu- 
tion never intended should be so diverted. 
Every dollar taken from the inventor by this 
direct taxation should be invested as was in- 
tended, so as to give him such an examiaa- 
tion as the law calls for, and to insure an ex- 
peditious examination of his application.” 

The building in Washington which, by 
courtesy, is called the Patent Office, is in re- 
ality the Department of the Interior, of 
which the Patent Bureau forms but a part. 
As a matter of fact this Bureau is crowded 
into small and wholly inadequate quarters; 
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its corps of examiners, and their assistants, 
who must, if their work is to be properly 
done, be men of ability and special knowl- 
edge, is by far too small, and it suffers from 
the fact that it is made subordinate to the 
Secretary of the Interior, who has it in his 
power to discriminate against a strictly busi- 
ness deportment in favor of some other into 
which the political element and ‘‘ influence” 
more largely enter. It is eminently desirable, 
and indeed necessary, that the Patent Office 
should be put upon an independent basis, 
that it should at least benefit by the exclusive 
use of all the funds paid into the Govern- 
ment’s hands as patent fees; that its force 
should be sufficiently increased to keep it 
abreast of its work so as to subject applicants 
for patents to the least possible delay, and 
that it should be in a position to pay its ex- 
aminers and other experts salaries that will 
attract the best talent, and hold it. It is 
probably too late to expect to accomplish 
much this year, with Congress so near the 
end of its session and a Presidential cam- 
paign pending; but next winter it is perfectly 
possible for inventors to make themselves 
felt if they will but combine. With a very 
little organization Congressmen could be 
made to feel that inventors have some rights 
which it would be very wise for them to re- 
spect, and it would be very easy to make life 
very tiresome to the Senator or Representa- 
tive who refused to lend a hand in bringing 
about a reform of present abuses. 





RESULTS OF THE ELECTRICAL 
CONGRESS. 

At the clo:e of the Electrical Congress in 
Paris the delegates waited in a body on M. 
Grevy, President of the Republic, and ad- 
dressed him through one of their number, 
M. Broch, the eminent representative of 
Sweden and Norway. His address fully yet 
concisely epitomizes the work of the Con- 
gress, After the usual complimentary intro- 
duction, he said: ‘‘ We are happy to be able 
to announce to you that in this second session 
of our convention we have been enabled éo 
arrive at definite results from our previous 
labors, and that our discussions have resulted 
this time in precise resolutions determining 
exactly two new practical units of electric 
resistance and of light. We have every 
reason to believe that, through the concurrent 
approbation of our respective governments, 
the definitions of the Congress will acquire 
the. force of international law. We fully 
believe that the basis thus reached will be 
fruitful in results, beneficial to the many 
branches of human activity and industry, 
which are daily making more frequent and 
more general use of electrical energy; and 
that it contribute largely to the mure rapid 
development of electrical industry and of 
international commerce. Congratulating our- 
selves upon this marked progress, we cannot 
help thinking that it is largely due to the 
initiative taken by France. Having founded 
the metric system, whose use is becoming so 
general that it promises to be the universal 
standard of the civilized world; after having 
instituted the adoption of measures which 
insure, by international methods, the preserv- 
ation of this system in its integrity, it is 
again France which convenes us in this Con- 
gress, which results in the establishment of 
two new units, which will contribute to the 
honor of science and the welfare of mankind.” 








ELECTRICITY AT THE CINCINNATI 
EXPOSITION. 


Of all the annual expositions in this coun- 
try, none have been more successful or more 
productive of good than those which have 
been held in Cincinnati. The scheme was 
planned at the outset by liberal-minded, ac- 
tive business men, who meant that the expo- 
sitions should redound to the credit of Cin- 
cinnati, and to her material advantage and 
prosperity as a manufacturing center, and 
their intentions and hopes have been more 
than realized. 

Recognizing the growing importance of 
electrical arts, they have this year, under 
Class 72, as set forth in this catalogue, 
offered liberal awards for excellence in the 
different departments of electrical inventions 





and manufacture, as given below. The 
figures in the left-hand column refer to the 
number of the premium in each case, and 
are here given for convenient reference to 
the prospectus recently issued by Exposition 
managers. Electrical matters, as classified, 


come under Department F, Class 7 


INDUSTRIAL APPLICATIONS OF ELECTRICITY, TELE- 
GRAPHIC AND TELEPHONIC APPARATUS, ELECTRIC 
MOTORS, ELECTRIC LIGHTING AND SIGNALING APPA- 
RATUS, DYNAMO-ELECTRIC MACHINES, ELECTRO- 
PLATING APPARATUS, ETC. 

1528 Best System and Apparatus for 

Arc Electric Lighting... .. 


9- 
~. 


Gold Medal 


1529 ‘* System and Apparatus for 

Incandescent Electric 

rink side vencsaioses Gold Medal 
15330 “ Are Dynamo-Electric Ma- 

ee Silver Medal 
1531 “ Incandescent Dynamo-Elec- 

tric Machine.............. Silver Medal 
1532 ‘* Method of Insulating Elec- 

tric Light Wires.......... Silver Medal 
15383 “ Display of Telegraph Instru- 

ments and Supplies....... Silver Medal 
1534 “ Telegraph Set Key, Sounder 

and Relay........ Coeeress Silver Medal 
1535 “* Box Relay, Key Attached.. Silver Medal 
1536 “ Switch for from Four to 

Twenty Wires....... .... Silver Medal 
1537 “ Pole Changer for Reversing 

Line Currents............. Silver Medal 
15388 “ Insulator for Telegraph 

nesdavsconssine. oxcoe Silver Medal 
1539 “* Amateur Telegraphic In- 

ices x sscceicerees Bronze Medal 
140 “ System of Automatic Tele- 

graphy, in operation...... Silver Medal 
141 “ Instruments for Quotations Silver Medal 
1542 “ Printing Instrument for Pri- 

WN Biicievcvecececcees Silver Medal 
143 ‘“ Dial Instrument for Private 

Bipecesicncpsdoewenes eves Bronze Medal 
1544 “ System for Telephone, in 

OPOTAUOR........ 0000.00.00 Silver Medal 
1545 ‘“ Telephone Transmitter.... Silver Medal 
146 “ Electro-Telephone Call Bell Silver Medal 
15447 ‘** Magneto-Telephone “ Silver Medal 
148 ‘* Telephone Exchange Switch 

ie veaeness <acevecasces Silver Medal 
1549 ‘* System for Electric Railway 

I icnvcsecssvicccceves Silver Medal 
1550 “ Electric Train Signals for 

Railway Crossings, model 

in operation.............. Gold Medal 
1551 “ System of Fire-Alarm Tele- 

graph, in operation....... Silver Medal 
1552 “* Fire-Alarm Signal Box..... Silver Medal 
1553 “* Automatic Electric Fire In- 

dicator for buildings..... Silver Medal 
1554 “ Electric Watchman’s Clock Silver Medal 
1555 “ Electric Hotel Annunciator Silver Medal 
1556 “ Electric Gas-Lighting Appa- 

I cc ceunmemeeneesecsess Silver Medal 
1557 “ Electric Burglar Alarm.... Silver Medal 
1558 “ Electric Clock.............. Silver Medal 
1559 ‘* Electric Engine for Motive 

Power, not less than one- 

Horse Power, inoperation Gold Medal 
1560 “ Electric Motor for Domestic 

PUPPOROS. .......c0cccvcees Silver Medal 
1561 “ Dynamo-Electro-Plating Ma- 

Ce iniccnccetcnieseessnees Silver Medal 
1562 ‘* Display of Electrical Test 

Instruments .............. Silver Medal 
1563 “ Electric Turnstile Register. Silver Medal 
1564 “ Electric Railway........... Gold Medat 
1565 “* Storage Battery, in opera- 


Gold Medal 

It will be seen that lideral provision has 
been made for the recognition of merit in all 
departments of electrical industry, and man- 
ufacturers and others, even though they may 
exhibit at the Franklin Institute Exposition, 
in Philadelphia, which will be by all odds 
the most important electrical event of the 
year, will find it to their advantage also to 
show their wares in the Cincinnati Exposi- 
tion, which is always important and always 
largely attended. 





The admirably concise and explicit report 
of the Directors of the Southern New Eng- 
land Telephone Company submitted to the 
stockholders of the s90mpany on the 13th 
inst., will be found in full on another page. 
It shows that the affairs of thecompany have 
been prudently and carefully managed, and 
contain a suggestion to which we beg to in- 
vite the attention of other telephone com- 
panies. It is that ‘‘a reserve should be with- 
held every quarter for the purpose of meet- 
ing possible contingencies,” such as the dam- 
age to plant from ‘storms or other causes. 
This is the safe and conservative course, for, 
even though there be no storms, the time is 
coming when a veiy general reconstruction, 
at least partial, wij] be necessary to make up 
for wear and tear, and it is wise to provide 
for it in advance, even at the expense of a 
slight reduction in dividends. Attention is 


also called to the low rate at which many 
subscribers have their telephones, a matter 
which is agitating the minds of the directors 
of many companies just now. An average 
addition of a dollar a month all round would 
solve the difficulty. 





The Block System in Are Lighting. 

Editors Electrical Review :—I was greatly 
interested in your article under the above 
head last week, and can easily see that, pro- 
vided enough customers can be had in a 
given locality, the problem of overhead 
wires, so far as arc-lighting is concerned, 
would be solved. But it occurs to me to ask 
what, in such cases, would become of the 
large and in many cases expensive stations 
which companies have established in many 
cities. It would hardly pay to sacrifice 
them, STOCKHOLDER. 

(The time to which we look forward is 
one when ten arc lights will be used where 
one is in use new, when companies will have 
many stations in the manner suggested, and 
when the demand in the immediate vicinity 
of present stations will be sufficient to re- 
quire the use of a very considerable part of 
the machinery with which they are supplied. 
Any surplus could easily be removed to the 
other stations. ] 





Permanent Magnets, 
To the Editors of the Electrical Review: 

I wish to have made a number of perma- 
nent magnets of peculiar form. How sheuld 
I go to work to get them as cheaply as possi- 
ble? AMATEUR. 

[Get Jessop’s steel of the right dimensions 
and have a blacksmith shape them to the 
form desired. A file maker is the best man 
to have harden them, although a good black- 
smith ought to know how to do it. Of course 
any electrician who has the necessary appa- 
ratus can charge them. ] 





A Galvanometer for Five Cents. 
Editors Electrical Review : 

Take a rectangular piece of wood—say, 
two inches long, one inch wide and one inch 
thick—and wind on it four or five layers of 
No. 20 insulated wire. Then, with a sus- 
pended magnetized needle over it, you have 
a galvanometer, which will indicate by the 
deflection of the needle a current of elec- 
tricity passing through it. All of this need 
not exceed in cost five cents, but will prove 
of value to the amateur in electricity. De- 
tails, such as thin sides to the piece of wood, 
to keep the wire in position, strip of paper 
between the layers of wire, graduated circle 
of pasteboard, mounting on a block of wood 
with binding posts, etc., will suggest them- 
selves as the work progresses. Instead of a 
suspended needle, a twenty cent pocket com- 
pass can lie on the coil, and thus give a more 
convenient und handier instrument. 

I have found in my experiments that it is 
much better to make what I can bearing on 
electrical work. It not only saves a great 
deal of money, but leads to unexpected re- 
sults. Professor Faraday performed some of 
his most interesting experiments and made 
great discoveries with the simplest things 
imaginable. A bit of sealing wax, blown 
egg and bit of paper furnished valuable ma- 
terial for study. Electricity is about the 
cheapest thing to be had for the money, and 
my object is to enconrage the young student 
to persevere with things at hand, and not 
wait for means te procure expensive appara- 
tus. Some of our most valuable inventions 
were worked up from models of the rudest 
construction. P. D. Ricwarps. 





It is believed that great increase in economy 
and efficiency has been introduced by recent 
improvements in electric wires, and in no 
way more than by the researches of Prof.Geo. 
Forbes on this subject. Among his recent 
deductions he has completely upset the old 
axiom that the safe current should be propor- 
tional to the section—that is, to the square of 
diameter—of the wire. For the smaller sort 
of wires he shows that the square of the cur- 
rent should vary as the cube of the diameter, 
and for still smaller conductors that the cur- 
rent should vary simply in proportion to the 
diameter, 
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«*, The New England Telephone Com- 
pany made a net gain of 137 subscribers in 
April. 

»*, The Russian authorities have recently 
placed telephones in all their public offices, 
and in the principal fortresses throughout the 
country. 

«*» Mr. 8S. J. Keese, superintendent con- 
struction of Telephone Company at Trini- 
dad, W.1., arrived in New York on Saturday 
last. Mr. Keese reports a growing business 
at Trinidad and Barbadoes. The former 
place has 135, the latter 120 subscribers. 

«*x The Commercial Company’s exchange 
at Troy, N. Y., has 1,085 subscribers, in- 
cluding West Troy and Cohoes. Mr. A. 
Seeley, the general superintendent, reports a 
favorable outlook for growth during the en- 
suing year. 

«*,, Milwaukee Telephone Exchange has 
1,210 subscribers. This exchange is now 
connected with fifty-two exchanges outside, 
which have nearly 5,000 subscribers. The 
oflicers are: C. H. Haskins, president; F. C 
Biglow, treasurer; H. C. Haskins, secretary; 
G. E. Knight, manager, Milwaukee Ex- 
change; A. 8. Hibbard, superintendent State 
exchanges; W. B. Roberts, auditor; and 8. G. 
Lapham, cashier. 


x", There is now on exhibition at the law 
ottice of Mr. John P. Sunderland, in the Me- 
chanics’ Bank Building, s new acoustic tele- 
phone. It differs from other inventions of 
the same kind in the character of the vibra- 
tory membrane, which is made of several 
layers of woven material resembling hemp, 
or ligneous thread, which are kept together 
hy means of what is claimed to be an,inde- 
structible paint. The transmitter and re- 
ceiver are one, and the telephone is disc- 
shaped. 





»*, During the recent visit of Lord Ran- 
dolph Churchill to Birmingham, England, a 
very interesting experiment was made with 
the telephone in connection with the Town 
Hall meetings. Mr. R. H. Milward, who 
resides at Bromsgrove, a distance cf about 
twelve miles from Birmingham, ¢ nceived 
the somewhat novel idea of inviting a number 
of friends to his house to hear Lord Ran- 
dolph’s speeches by telephone. The experi- 
ment proved successful beyond the most san- 
guine expectations, for not only was every 
word of the spexker heard, but also every 
ejaculation by the audience, and by the tone 
of the voice the listeners had nv difficulty in 
distinguishing who was speaking. There 
were three receivers used, one in front of 
each of the side galleries near to the platform, 
and one suspended at the corner of the chair- 
man’s desk, and immediately underneath 
Lord Randolph Churchill when he was 
speaking. At the other end four transmitters 
were used, so that four persons at a time 
could hear all that was going on at the hall. 


The Providence Telephone Company held 
its annual meeting on Monday last. The 
stock was largely represented. The follow- 
ing abstract is made from tke treasurer's 
report : 

Capital stock, $200,000 ; plant, $197,873,- 
67; indebtedness, $18,098.01; profit and 
loss, $15,971.70; cash in the treasury, 
$2,136.31 ; increase of capital, $50,000 ; ex- 
pended for plant, $84,265.43 ; paid royalty 
to the American Bell Telephone Company, 
$34,285.43; commission, $1,194.39; divi- 
dends, including stock dividends, $43,000 ; 
expenses, $40,203.03; cash on hand May 1, 
1883, $1,424.15 ; cash on hand May 1, 1884, 
$18,098.01; gross earnings, $121,699.15 
expenses, $75,662.85 ; net earnings, $46,- 
036.30. 

The following Board of Directors were 
elected for the ensuing year: Henry How- 


!'M. Larned, James H. Chace, H. F. Barrows, 


C. R. Greene, J. U. Starkweather. 

The directors organized as follows : Presi- 
dent, Henry Howard ; Vice-president, Henry 
C. Cranston ; Secretary and Treasurer, Chas. 
T. Howard ; General Manager and Super- 
intendent, J. W. Duxbury; Assistant Sec- 
retary, Henry Harris; Assistant Superin- 
tendents, J. H. Clark, A. C. White. 


——__—_—_@pe——_—— 


Annual Report of the Directors of the 
Southern New England Telephone Com- 
pany, to the Stockholders—May 13th, 
1884, 


To the Stockholilers of the Southern New 
England Telephone Company : 

The cirectors beg to submit to the stock- 
holders the following as their annual report 
for the business year closing March 31st, 
1884. 

We began the year with? 4,594 stations 
divided among 30 exchanges. We closed 
the year with 5,615 stations, divided among 
36 exchanges, an increase for the business 
year of 1,021 stations. Our plant on the 
31st of March, 1883, stood upon the books 
$1,014,488.24 ; on the 31st of March, 1884, 
it stood $1,166,943.93, being an increase in 
our plant of $152,455.59, which represents 
cash expenditure. Of this amount $63,- 
272.68 has been expended in extra-territorial 
lines, making the total increase in the ex- 
change construction account $89,183.01. 
The cash receipts of the company for the 
year have been $234,712.29. Its expenses 
have been $149,500.28. There have been 
paid $83,476 individends, and $1,735.91 have 
been passed to contingent account. This 
contingent account represents taxes. These 
amounts have been cash actually received. 
There remains on the books of the company 
on the 31st of March, 1884, $9,869.25 of un- 
collected bills. At the beginning of the first 
quarter of the year just closed the rental 
account was $42,409 50 per quarter. At the 
beginning of the present year it was $52,- 
153.27 per quarter. The extra-territorial 
account at the beginning of 1883 was 
$6,196.87 ; at the beginning of 1884 was 
$7,087.05. For further financial statement 
we refer to the summary of our balance- 
sheet, included in the treasurer’s report, 
which is appended hereto. It will be seen 
by that that the indebtedness of the com- 
pany is $38,692.17. To meet this indebted 
ness, and such other further expenditure as 
the reasonable administration of our con- 
struction account may demand, we have, 
unissued, $69,000 of capital stock. This 
the directors have not deemed it feasible yet 
to issue. 

Regarding the service, we believe we may 
say thatit bas been fairly satisfactory during 
the past year. The last quarter of the year, 
ending March 31, 1884, was the most dis- 
astrous one in the history of the company, 
owing to very serious losses occasioned by 
the ice storms which visited both the south- 
ern and northern parts of our territory. 
Reconstruction in this quarter occasioned an 
additional expenditure of something over 
$7,000. This, of course, was occasional and 
accidental. Such destruction of wire property 
bas never been known in this State in the 
history of the telegraph or telephone busi- 
ness. We can reasonably expect to be 
exempt from such a visitation for some 
time, but it brings to mind the fact that in 
this new business we have not yet been able 
to measure our cost of maintenance. Strictly, 
a reserve should be withheld every quarter 
for the purpose of meeting possible con- 
tingencies of this character. The policy of 
the company hitherto, however, has been to 
divide all its earnings quarter by quarter. 
The result of. that policy has been that when 
the disaster came we were obliged to mect it 
from the current receipts of the quarter, and 
consequently to diminish that quarter’s 
dividend by one-half of one per cent. 

The busintss of the company has been 
uninterfered with by legislation in this State 
up to this point. The laws regarding the 
setting of telegraph and telephone poles 





not to such a degree as seriously to hamper 
lthe business. We have had no serious 
| attack upon our prices. On the contrary, it 
| has been a grave question with the board of 
‘directors whether the lowest priccs on our 
scale of charges were not too low, and it is 
junder serious consideration whether any 
| more orders will be taken for the thirty and 
forty dollar rates. The proportion of our 
subscribers who pay forty dollars a year or 
less is so very much greater than those who 
pay more, that the average result is not so 
large a return for the service renderd as to 
many of us would seem just. No action, 
however, has yet been taken by the board on 
this matter. 

The relations of the company to the 
American Bell Telephone Company stand as 
they did one year ago. The permanent con- 
tract has not yet been executed, for it has 
not yet been presented to the directors in 
form by the American Bell Telephcne Com- 
pany. 

In August of last year a stockholders’ 


meeting was called, at which a vote was 
passed authorizing the directors to consoli- 
date this company with the other companies 
in New England, upon terms which were 
then stated. After the passage of this vote 
the negotiations bei ween the managers of the 
various companies and the Amcrican Bell 
Telephone Company took such form that the 
directors of this company deemed it unad- 
visable to exercise the authority given them, 
and therefore let the whole matter drop. 

The growth of the company during the 
past year has perhaps been all that could be 
expected. It has been a growth entirely in 
our territory, without increase of area. We 
have purchased no exchanges but have 
simply increased the exchanges already ex- 
isting, or enlarged into exchanges what were 
a year ago branch stations. The present flat 
condition of all business has, of course, 
been felt by us during the last few months 
in a checking of growth, but the result from 
quarter to quarter is still a net increase. 
Our extra-territorial business has occasioned 
a large outlay of money which as yet pro- 
duces no income. We have been obliged to 
expend a great deal of money in preparation 
for the through business between New York 
and Boston, which we are not yet in condi- 
tion to begin. We anticipate, however, that 
during the current year this department of 
the business will begin to render return. 

All of which is respectfully submitted. 

For the Directors, 
Morais F. Tyrer, 
President. 


TREASURER'S STATEMENT. 
April 1, 1883, to April 1, 1884. 
Cee WOR snot sale exwreg $234,712 29 
Sundry and general 
CEPCNBE. 0. c0c ccs $149,500 38 
Dividends. . . 83,476 00 
Contingent & surplus 1,735 91 





$234,712 29 

COMPARATIVE STATEMENT OF RENTAL AND 
EXTRA TERRITORIAL ACCOUNTS FOR THE 
APRIL QUARTER, 18°*3 AND 1884. 











1883. 
ONE ic asinkiranans $42,400 50 
Rentals back due...... 5,672 02 
— $48,081 52 
Ex. Territorial........ $6,196 87 
Ex. Ter. back due..... 1,716 10 
—_— ——$ 7,912 97 
$55,994 49 
1884. 
eS rr oe ee $52,153 27 


8,206 24 
———- $60,359 51 
.$ 7,087 05 
1,391 10 
——# 8.478 15 

$68,837 66 

An increase of $9,743.77 in rental account, 
and $890.18 in extra territorial account. But 
for the storms during the extra territorial 
quarter of 1884, our increase over the corre- 
sponding quarter of 1883 would have been 


Rentals back due 


Ex. Territorial 
Ex. Ter. back due..... 











ard, Henry G. Russell, Henry C. Cranston, | were made somewhat more stringent at the nearly $1,300, or a total increase in income 
R. G. Hazard, 2d, F, H. Peckham, Jr., R. last session of the General Assembly, but of over $11,000, 





Plants, April 1, 1884.... .....$1,166,9438 93 
Plants, April 1, 1883.... ..... 1,014,488 24 


Ee eee $152,455 69 





Exchanges, April 1, 1884.............. 36 
Exchanges, April 1, 1883.............. 30 
ENGTORNE. 0:0. 05:04 Oe yaa ninaaes ose ts 6 
Stations..... Sau ae Sonpeaedwe kKeadebaris 5,615 
Stations........ Ree ee Deel dears 4,594 
Re Or ee eer 1,021 


A. H. EMBLER, Treasurer. 


TRIAL BALANCE SUMMARY. 
April 1, 1884. 
Capital Stock... $906,800 00 


Surplus ...... .. 200,642 47 
Bills Payable... 35,000 00 
Profit and Loss. 26 15 


American Bel] 

Telephone Co. 
Contingent...... 
Sundry Accounts 
Sundry Income. 


19,955 15 
1,000 00 
14,195 63 
66,760 63 


_ 


Cash &in Bank. $8,863 02 
Dutovedt......ss0+. 498 33 
MIT 6650503 13,792 7 


Sundry Accounts 
Sundry Expense 
General Exp.... 
oo ee 


7,792 86 
22,469 55 
24,059 61 

1,166 943 93 





$1,244,380 03 $1,244,380 03 
A. H. Emsuer, Treasurer. 
- “ape 
The Telephone Subscriber. 

For ten years the writer has had more or 
less to do with subscribers to clectrical 
organizations, he has walked his diurnal 
twenty miles, on a general news route; he 
has had to doctor burglar alarms which have 
been given up as incurable; he has bad to 
persuade refractory landlords that the roof 
and wall fixture was a bountiful dispensa- 
tion of an all wise Providence ; and last but 
not least, he has had to placate the sub- 
scribers to an automatic fire alarm company, 
after their magnificent French plate glass 
front had been demolished by the forvible 
entrance of the Insurance Patrol on a false 
alarm, and, therefore, although no one who 
pays for a telepkone will believe it, he has 
found that a certain modicum of the trouble at- 
tending the use of the telephone is produced 
by the subscriber himself. 

There are almost &8 many genera and 
species of subscribers as there are of in- 
spectors. 

There is the good natured but careless sub- 
scriber. His distinguishing trait is that he 
always goes away and lcaves the telephone 
off the hook. 

There is the independent subscriber ; he 
may always be known by the fact that he 
calls some other party, and then goes up to 
the fifth floor, so that when Miss Jennie 
Flexion calls him to say ‘all ready,” he 
may be among the missing. 

There is the subscriber who makes it a 
point never to answer the first ring. ‘It 
don’t do to answer too quick, you know. 
They are paid to wait.” 

There is the forgetful subscriber who can 
never remember that the margin of every 
page of his telephone book is covered with 
such mottoes as ‘* Please ring off when your 
conversation is over ” ‘‘ give the number of 
the party wanted,” ‘‘don’t converse with 
the operator,’? and so on. This subscriber is 
the one who always finds fault with the 
operator if she cuts in on his conversation, 
and asks if he is through ; who frits and 
fumes if he thinks she is listening without 
saying a word ; and who works himself up 
into a furious heat if she doesn’t find out 
when he has finished with one subscriber 
and wants another. 

There is also the impatient subscriber, 
who can never fully realize that he, and the 
two or three with whom he habitually con- 
verses, are not the only ones connected with 
the exchange ; who heaps muttered objurga- 
tions on the operator, (who ten to one is 
doing her very best to answer calls promptly) 
if he has to wait twenty-five seconds for an 


’ 


answer. 
There is the boisterous and ferocious sub- 
scriber, who always sends his preliminary 
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calls as if the magneto bell were a two four’ 
three four, six eight time hand organ, and 
he the Savoyard performer thereon, and paid 
by the turn. He will invariably snatch the 
telephone from its hook, as 1f he was afraid 
it would catch the cerebro spina] meningitis 
if it stayed there any longer ; and when he 
begins to talk, he does’nt fail to yell 
in tones of thunder to the finely ad- 
justed Blake, which of course gets all 
‘‘broke up” under the infliction. The 
next proceeding of this fiery untamed in- 
dividual is to poke the transmitter diaphragm 
facetiously with the end of his thumb or 
forefinger, apparently under the impression, 
that this in some occult way will wake the 
transmitter up to a sense of its iniquity. If 
he fails to make his correspondent hear, no 
matter why, he lays it all on to the much 
enduring transmitter, curses the inoffensive 
instrument, and hangs up his receiver 
savagely in a way that implies that he 
does’nt care now ifsit does take the cerebro, 
ete tera. Tt cannot be denied that this class 
of being has a certain amount of excuse for 
living. He has probably watched those who 
should have taught him better until he has 
acquired the idea that his method of pro- 
cedure is eminently proper, and in fact the 
only method that can successfully be em- 
ployed to get any kind of work out of the 
central office authorities. 

He has watched the inspector come in, 
large as life, and go through these very mo- 
tions, and slam and bang the instruments, 
utterly oblivious of the fact that electrical 
apparatus adapted for the transmission and 
reproduction of articulate speech is of a del- 
icate nature, and demands delicate treatment. 
Who can wonder that he has copied thesame 
modes of opcration? I have seen the em- 
ployes and clerks of a telephone company 
who, when they desire to call the central 
office, have orly to remove the telephone 
quietly from the hook, grab at the instru- 
ment in the manner I have indicated, and if 
they have not instantly received a response, 
wax impatient and pitch into the service, 
which is, by the way, ordinarily good. I 
have heard them complain to the operator 
about the delay many times when it has not 
becn at all unreasonable, and, if there has 
occurred any difficulty in making the distant 
station understand, they have made a point 
of puking the transmitter, just as if poking 
a transmitter was a proceeding of unalloyed 
delight to them, when ten to one the trouble 
was not in the transmitter at all, but iu the 
other party’s deafness, or in the condition of 
the line. 

It is thus evident that to make a perfect 
telephonic service there must be co-opera- 
tion. The subscriber must cheerfully be 
willing to perform his part; while the tele- 
phone company, and its officers and em- 
ployes must make every endeavor to give 
prompt and efficient service; must be uni- 
formly civil and obliging, even under provo- 
cation; and when complaint is made must 
lose no time removing the trouble; it and 
they will lose nothing by devoting a litle 
time to educating its constituency; and the 
subscribers on their part must and will learn 
to aid in affording good and effective service, 
if it is politely but firmly insisted upon, and 
if it is persistently brought to their notice 
that such service depends fully as much upon 
themselves as upon those in charge of the 
exchange. 

To this end it will pay, once in awhile. for 
some properly constituted authority to visit 
each subscriber and explain the proper meth- 
ods of procedure. 

I imagine some one saying here, “It is no 
use trying; you cannot teach a subscriber 
anything; they will do as they want to any- 
how.” 

I have heard this statement repeatedly, 
and believe it to be a baseless generality. 
Both subscribers and telephone companies 
are doing much better pow than they did at 
first, simply because they are more experi- 
enced, and this applies even more to the sub- 
scribers than to the operators, inasmuch as 
many of the former are still the same as at 
first, while very many of the early telephone 
employes have now left the business, being 
succeeded by new ones, 





Let the subscriber fully understand that! 
there is a place to hang the receiver, and that 
if he does not hang it there it is at his own 
risk ; that he cannot be called, and that his 
transmitter battery loses its power. 

Bring it clearly before hiin that if he talks 
with the operator he is likely to get her into 
trouble, and then if he is half a man he will 
surely refrain. Tell him why it is best to 
give numbers instead of names; that it en- 
ables the operator to serve him quicker, and 
that if it is too much trouble for him to look 
them up in his book, it is a good plan to 
pick out the numbers he wants most fre- 
quently, write them on a card, and hang the 
said card up near his telephone. Let bim 
see that if he will condescend to ‘‘ring off,” 
he cau accelerate his own business and at the 
same time diminish the ‘‘ Are you through?” 
nuisance. Instruct him orally as well as by 
the book, that the exchange sometimes has 
other subscribers besides himself and his 1m- 
mediate friends; that the operator frequently 
has a hundred or so lines to attend to, and 
that it is within the hounds of possibility 
that half a dozen calls may occasionally 
come in at once. He will then slowly but 
surely learn to curb his angry passions, and 
to refrain from savagely reprimanding the 
hard-working operator if she does not re- 
spond for seven-tenths of a second. 

Show your clients, both by example and 
precept, that in telephony the easiest way is 
the best; that he will meet with much better 
success, and obtain better service, if he 
would treat the telephone apparatus as being 
in some measure a reasonable piece of mech- 
anism, not easily influenced by ferocious 
jerks, or propitiated by facetious pokes; that 
once in a while he may be too near to the 
transmitter; that his line is not and cannot 
be built for eternity, and that the trouble 
may be at the receiving end; and that if he 
copies the inspectors, to be careful and copy 
the good ones only. If these instructions, 
and others which will naturally suggest 
themselves to the manager, be put into prac- 
tice, the result cannot fail to be beneficial. 

I omitted to mention the inventive and ex- 
perimental subscriber in the above recapitu- 
lation. Heisas bad as an inventive or ex- 
perimental inspector; worse, almost, as after 
he has put things wrong he has no way to 
put them right again. Itis not necessary to 
reflect upon this species. He only needs to 
be known to be appreciated. We all know 
him. We all appreciate him. 

Tuos. D. Lockwoop. 
——_ > —_—_—_ 
Tried and Not Found Wanting. 

Among electricians and those connected 
with the various telephone companies, very 
much interest has been felt in the success of 
the copper metallic circuit, which, about two 
weeks since, was completed as a telephone 
line between New York and Boston, after a 
period of labor in placing in position which 
has occupied nearly all winter. It differs 
from the old lines in that two copper wires are 
employed, instead of taking a ground circuit. 
This has the effect of removing all the indac- 
tion, which, all along, bas becn the principal 
drawback in long telephone lines. The idea 
of this copper metallic circuit originated with 
Mr. T. B. Doolittle, of this city, who occupies 
the position of special agent of the eastern 
district of the American Bell Telephone 
Company—the eastern district embracing all 
of New England—and who is, in matters of 
telephonic appurtenances, an _ authority; 
under his superintendence, in fact, the line 
has been completed. Owing to Mr. Doo- 
little’s ideas upon the subject, Bridgeport has 
the honor of being the first city in the United 
States which used hard-drawn copper wire 
for telephone lines, one being placed by him 
for the local circuit about six years ago. 

Since the circuit between New York and 
Boston was finished, one or two tests have 
been made, and they were most satisfactory ; 
but, until to-day, no official inquiry into the 
success of the scheme has been made. This 
morning the officers of the Bell Company 





met in New York, and Mr. Doolittle was 
notified that an official test would he made. ' 
In order that it might be certain that the line 


exchange in this city, and yesterday morning 
a special test was made here. First New York 
was tried, and afterward Boston. A represen- 
tative of The Farmer was permitted to talk 
with these places, and was greatly surprised 
at the result. From both points the words of 
the operator, during a somewhat extended 
and rapid conversation, were borne to the 
ears of the listener with perfect distinctness, 
and the gentleiuan at Boston remarked that 
it seemed to him as if the speaker kere were 
merely across the street, so plain were the 
words. An ordinary Blake transmitter was 
employed at the local exchange, the same as 
is used by all subscribers, and the same was 
used in New York and Boston part of the 
time, a Hunning transmitter being also em 

ployed at the latter place with equally good 
results. The informal test was really of 
great importance, as it demonsirated very 
decided'y the perfect success of the metallic 
circuit, which will, in time, probably super- 
sede all others, and is one of the momentous 
components, it seems, necessary to render 
long distance telephoning a practical success. 
—Bridgeport Farmer. 


——— ee —  — 
The Telegraph Lines of South America. 

In South America the only Republic with- 
out a telegraph is Ecuador. Chili and Peru 
have had lines many years. Colombia only 
commenced hers within a few years, also 
Venezuela. The U. 8S. of Colombia now 
possess a network of many thousands of 
miles. A tender for the construction of 
about 500 miles of line, running from the 
town of Panama towards the border of 
Costa Rica was solicited by the Government 
at Bogota. But up to date no one has ap- 
peared desirous of obtaining the contract. 
The terms oftered were not favorable, while 
the credit of the Government is not free 
from reproach. 

The Central and South American Tele- 
graph Compapy’s lines run from Vera Cruz 
in Mexico, to Lima in Peru. At Vera Cruz 
they connect with the lines of the Mexican 
Telegraph Company, which run to Galves- 
ton, Texas. Mr. James A. Schymser is 
President of the two companies, At Lima 
the Central and South American Company’s 
wires come into connection with those of 
the West Coast of America Company, whose 
terminus is at Valparaiso, in Chili. 

The Central and South America Com- 
pany’s lines comprise 3,169} miles of cable, 
300 miles of land wire, and connect ex- 
clusively with 2,800 miles of submarine 
cable and 20,000 miles of land wire in Mexico 
and Central and South America. The dist- 
ance between New York and Valparaiso is 
7,750 miles. 

The route of the company’s cables is Gal- 
veston to Coatzacoalcos via Vera Cruz and 
Tampico, thence by land line across the 
Isthmus of Tehuantepec to Saliva Cruz in the 
Pacific. From this point to Callaoin Peru (the 
port of and nine miles from Lima, the capi- 
tal of Peru); the stations are consecutively 
La Libertad (Republic of Salvador), San 
Juan del Sur (Nicaragua), Panama (U. 8. of 
Colombia), Buenaventuro (U. 8S. of C.), 
Santa Elena (Ecuador), Payta (Peru) and 
Callao. 

The whole work on the Centra] and South 
American Company’s lines was completed in 
eleven months, an achievement unpreceden- 
ted in the history of ocean cables for its 
rapidity. 

The cables were laid by the India Rubber, 
Gutta Percha and Telegraph Works Com- 
pany, of Silvertown, London. 

The land line of 115 miles from St. Elena 
to Guayaquil, in Ecuador, was finished at 
the end of August, 1883. The line across 
the Isthmus oi Tehuantepec, from Coatza- 
coalcos to Salina Cruz was finished on 
August 15th, 1882. Mr. J. R. France is the 
General Manager of the Company at Panama, 
and Mr. Frederick Davies at Lima. —Cana- 


dian Electrical News. 
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x", The Bell Telephone Company, of Buf- 
falo, gained 120 subscribers, net, during the 


|month of April, giving a total of 2,733 sta- 


tions connected May ist. They will pay the 
usual quarterly dividend of one and one- 
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..-. The cable between Key West and 
Havana is broken, and messages between 
those two points are passed over by steamer 
about once per day. 

.... The Western Union Telegraph Com- 
pany is circulating petitions among business 
men asking Congress not to interfere with the 
business of the telegraph companies. 

.--- A London dispatch says that the shares 
of the Atlantic cable companies forming the 
present pool are noticeably affected by the 
new transatlantic enterprise of the Commer- 
cial Cable Company, and fluctuate daily ac- 
cording to the progress reported made by the 
steamer Faraday in laying the new cable. 

. Stock for a new cable has been 
largely subscribed for in Copenhagen It is 
proposed to start from Thurso, in Scotland, 
from there to run to the Faroe islands, and 
thence to Iceland; from Iceland to the west 
coast of Greenland, from whence it would 
dip southward to Lawrence Bay, striking the 
American continent finally at Gaspe Harbor. 
The total length of the cable is to be 3,150 
miles. The longest section will be under 900 
miles, and it is anticipated that for that 
reason it will do the work of any two of the 
cables now uniting Europe with America. 

....The current number of the Telegruphic 
contains an account of a trial of the wonder- 
ful capabilities of the Indo-European line. 
Connection was successively made to Emden, 
to Odessa, to Teheran, to Kurrachee, and 
finally to Calcutta, and through this enor- 
mous length of 7,000 miles of wire messages 
were sent and received directly with an ordi- 
nary Morse printer at the rate of 12 or 14 
words a minute. This is a marvelous im- 
provement on the time when messages were 
a week in transit. In 1866 only one message 
got through in 24 hours. 

. Canadian Pacific Railway Company’s 
telegraph offices are now opened at the fol- 
lowing points east of Port Arthur: McLean’s, 
McKenzie, Coon Lake, McVicar’s Camp, 
Pearl Siding, Wolf River, Sturgeon River, 
Red Rock, Nepigon Bridge, Mazoukamah, 
Gravel Bay, Tunnel, Pay’s Flat, McKay’s 
Harbor, Winston's Dock, Isbesters Camp, 
Jackfish Bay, Sleepy River, McKellar’s 
Harbor, Little Pie, Port Caldwell, Red 
Sucker Cove, Port Munro, Peninsula Harbor, 
Pic, Cache Lake, Forbes and Stevenson’s 
Camp, White River, Halfway House, Michi- 
picocton, Pike Lake, and Dog Lake. 

.... Trials have recently been made at 
Berlin of dynamo currents for the working 
of the telegraph lines, and have proved 
quite successful. The current was furnished 
by a continuous current Siemens machine 
having its el: ctro-magnets excited by a small 
dynamo. The machine had a difference of 
potential of 40 volts, and supplied twelve 
subterraneap and two aerial lines with 
Hughes’ apparatus, together with eleven sub- 
terranean lines and twelve aerial lines with 
Morse apparatus, and lastly, three lines on 
closed circuit. It was found that the work 
could be done very well on lines which re- 
quired from 25 to 80 cells to work them; and 
that there was a slight gain of speed on the 
subterranean lines. 

.... The Boston Mutual District Messenger 
Company held its annual mecting in Boston 
on Saturday, 17th inst. The following elec- 
tions were made: James M. Prendergast, 
president; Allen 8. Weeks, treasurer; Parker 
C. Chandler, corporation counsel; D. J. Hern, 
general manager. Directors: Gen. Thomas 
| T. Eckert, Charles A. Tinker, H. W. Pope, 
of New York; Parker C. Chandler, Frederick 
|J.. Ames, D. J. Hern, James M. Prendergast, 
| Allen 8. Weeks, Thomas Roche, of Boston. 
The company has collected and delivered 
1,500,000 telegrams in this city, exclusive of 
letters and packages that were also delivered. 
| The earnings of the company for the eleven 
!monoths previous to May 1 were $83.229.76. 
| The company has no debts. A second quar- 
| terly dividend at the rate of eight per cent. 


per annum was declared payable. The com- 
pany at present employs about 300 messenger 





was in perfect order, a loop in the circuit was half per cent., after providing for construc- boys, and has seventeen offices open for 


made, the wires brought into the telephone 


tion out of the net earnings. 
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* * A prize of $2,000 has been offered by 
the Italian Government for the most practi- 
cal process for the transmission of electrical 
energy. 

* * The consumption of copper in the 
United States in 1872 was 34,000,000 pounds. 
Since that time it has steadily increased. Last 
year it was 80,000,000. 

* * Tt is said that an electric railway will 
be one of the attractions at the Exhibition of 
the New England Manufacturers and Me- 
chanics Institute next fall. 


* * The result of invention: In 1868 steel 
rails were $165 per ton; in 1884, $34 per ton. 
The difference in the price of one year’s pro- 
duction would be $168,446, 200. 

* * Several very brilliant displays of the 
aurora borealis were seen in the north of 
Scotland early in the present month. Earth 
currents were observed on several wires. 

* * The Franklin Institute of Philadel- 
phia will exhibit during the coming electri- 
cal exhibition, as complete an exhibit as 
possible of all publications new or old, per- 
taining to electrical science of this and other 
countries. 

* * The annual literary prize of 25,000f., 
instituted by the King of the Belgians, will, 
for 1885, be granted to the author (Belgian or 
foreign) of the best work on the means of 
popularizing the study of geography, and 
developing it in the different educational 
establishments. The works of competitors 
must be sent to the Belgian Minister of the 
Interior before January 1, 1885. 

* * The London Plumber and Decorator 
remarks that the following are said to be the 
sixteen American inventions of world-wide 
adoption: The cotton giv, the planing ma- 
chine, the telegraph, the grass mower and 
reaper, the rotary printing press, steam navi- 
gation, the hot-air engine, the sewing ma- 
chine, the india-rubber industry, the machine 
manufacture of horse shoes, the sand blast 
for graving, the gauge lath, the grain ele- 
vator, artificial ice-making on a large scale, 
the electric magnet in its practical applica- 
tion, and the telephone. 

* * Mr. R. T. Glazebrook, of the Philo- 
sophical Society, Cambridge, has made a 
comparison of Maxwell’s equations of the 
electro-magnetic field with those of He!m 
holtz and Lorentz. He points out that the 
main difference between the two theories 
turns upon the fact that, while Maxwell con- 
siders the electric displacement throughout 
the entire field, Helmholtz deals with the 
electric moment of each element of volume, 
supposing that by the action of the inducing 
force opposite electricities are driven to op- 
posite ends of each element. Maxwell’s dis- 
placement corresponds to the induction in the 
magnetic field; Helmholtz’s polarization to 
the induced magnetization. 

* * The modern kinetic theory of gases, 
says Professor Tait in offering a suggestion 
as to the source of atmospheric electricity, 
shows that the particles of water vapor are 
so small that there are somewhere about 
three hundred millions of millions of mil- 
lions (a truly vast number) of them in a single 
cubic inch of saturated steam at ordinary 
atmospheric pressure. This corresponds tu 
1-1600 or so of a cubic inch of water, 7. ¢., to 
about an average raindrop. But if each of 
the vapor particles had been by any cause 
electrified to one and the same potential, and 
all could be made to unite, the potential of 
the raindrop formed from them would be 
fifty million million times greater. Thus it 
appears that if there be any cause which 
would give each particle of vapor an electri- 
cal potential, even if that potential were 
smaller than any that can be indicated by 
our most delicate electrometers, the aggrega- 
tion of these particles into raindrops would 
easily explain the charge of the most formid- 
able thunder cloud. 








* * There are two little machines used in 
the manufacture of watches, at Danbury, 
Conn., which cut the threads on screws one- 
eighth of an inch long, and of which it takes 
200 to weigh an ounce. They have been 
working about a month, and each machine 
makes 5,000 screws a day. 

* * At the closing of the Electrical Con- 
ference in Paris, May 5th, M. Cochery, 
Minister of Posts and Telegraphs, in making 
the closing address said that the labors of 
the conference for determining electrical 
units, which had just terminated, would ex- 
tend and develop electrical industry and be 
ever memorable in the annals of electrical 
science. 

—_——_ om —™ 

The annual report of the Minister of Public 
Works of the Dominion, submitted to Parlia- 
ment, contains statistics showing that so far 
as government management of telegraphs is 
concerned, a very unfortunate result has been 
reached. The lines built have cost nearly 
$800,000. The expenditure last year was 
$55,000, while the receipts were only $27,000, 
showing a loss of over 50 percent. It is true 
that many of these lines are in remote 
quarters, but even a perfect system, such as 
that taken over from the Western Union 
Company in British Columbia, shows a similar 
result, These lines cost $94,000; the expend- 
iture last year was $35,000, while the revenue 
was only $24,000, showing a loss of $11,000. 
The appendix contains figures from the lines 
owned by the Great North Western Tele- 
graph Company. The number of telegraph 
offices in connection with this and other 
private lines in Canada is 2,259, or one office 
to every 1,914 inhabitants, while in the United 
States there is only oue office to every 2,700 
persons. 

———_+->s—__—_. 
Electric Light Conductors, 

In view of the introduction of the electric 
light on a large and general scale, the size, 
form, and material of the conductors em- 
ployed to convey the currents are very im- 
portant considerations; and it is fortunate 
for electric engineers that so competent a 
member of their body as Professor George 
Forbes has taken up the subject. Professor 
Forbes brings to the study of the question 
not only his electrical experience, but his 
knowledge, as-a physicist, of the laws of 
cooling. The problem is in the main a 
physical one, at least so far as regards the 
current which a given conductor will carry 
without overheating; but questions of econ- 
omy and practical convenience come into 
play when the kind of material and the best 
form that can be given to it are to be con- 
sidered. 

One of the erroneous notions swept away 
by Professor Forbes is that the current 
should be in direct proportion to the sectional 
area of the conductor, a notion which is the 
foundation for all the practical rules in use 
for making the number of amperes to be car- 
ried proportional to the cross section of the 
conductor. Such a rule, for instance, is that 
of the Fire Risks Committee of the Society 
of Telegraph Engineers, now adopted by our 
insurance companies. This rule lays it down 
that a current of 1,000 amperes per square 
inch of sectional area is a safecurrent. Like 
this, Sir William Thomson’s rule is also de- 
fective for conductors of a large size, how- 
ever correct it may be for small installa- 
tions. 

Former experiments by Professor Forbes 
and others on the smaller sort of wires have 
shown that the current square should be pro- 
portional to the cube of the diameter of 
round wires, and recent experiments of his 
on some small wires show that the true rela- 
tion is more nearly that the current should 
simply be proportional to the diameter. 

In a recent communication to the Society 
of Telegraph Engineers and Electricians, 
Prof. Forbes has considered all the cases of 
electric lighting conductors, that is to say: 
Overhead bare wires, overhead covered wires 
or cables, subterranean cables, subaqueous 
cables and coils. 

It is difficult to get experimental data in 
this subject, but we give a rule which has 
been brought out by experiments of Messrs. 
Clarke, Forde & Co., the well-known elec 
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trical engineers. The rule is that a safe cur- 
rent may be sent through either a bare or an 
insulated wire at the rate of one ampere for 
every 10 lbs. of copper per mile. Mr. Andrew 
Jamieson has for some time past employed a 
rule for shipbuilding leads of 1,000 amperes 
per square inch sectional area, and 1,000 
ohms resistance of insulator per mile for 
every volt of electromotive force driven by 
the current. 

Professor Forbes, however, givesa formula 
for the relation between the diameter of a 
bare overhead conductor and the current 
which it can safely carry. It is: 

se ; x*H 
C=D tar x 0.24 
where 

C = 

D= 
meters, 

t = excess of temperature of conductor 
above the air. 

H = coefficient of radiation and convec_ 
tion = .00038. 

R = specific electric resistance of the con 
ductor. 


current in amperes. 


diameter of the conductor in centi- 


This value of H is based on experiments 
on radiation made by Mr. Donald Macfarlane 
in 1869. The constant 0.24 is the number of 
gramme centimeter heat units in a Watt. 

With regard to safety fuzes of lead wire, 
Professcr Forbes has made many experi- 
ments, and finds that a short fuze requires a 
much stronger current to fuze it than a long 
one. The reason of this somewhat paradoxi- 
cal result is, in the opinion of Professor 
Forbes, that the stout metal terminals or con- 
tacts of a fuze conduct the heat away more 
rapidly from a short than a long fuze. 

Passing next to covered wires, Professor 
Forbes finds that for aerial insulated cables 
of gutta-percha and india-rubber : 
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Where 
D, = diameter of conductor. 
D, = diameter of insulated cable. 
t = excess of temperature of conductor 
over the air. ; 


k = heat conductivity of insulator: for 
gutta-percha = .00048; for india-rubber = 
00041. 


Professor Forbes arrives at the conclusion 
that heat is dissipated more easily from insu- 
lated wires than from bare ones, even though, 
as in the case of gutta-percha, the covering 
material is a bad conductor of heat. This 
theoretical result is fully borne out by ex- 
perience; and it may be taken that in insu- 
lated cables the safe current is not ss than 
in naked wires of the same diameter of con- 
ductor. This result is due to the greater 
radiating surface of the covered wire over the 
bare one. Fourier has shown that after a 
certain time there will be a steady flow of 
heat out of the insulator, which will give off 
exactly the same amount of heat it receives 
from the wire. Until this limit is reached, 
however, the heat generated 1s partly ab- 
sorbed by the insulator to bring it up to the 
limiting temperature. While this process is 
going on, the wire will actually carry a larger 
current than it will afterwards when the 
limiting temperature is reached, and the in- 
flow of heat into the insulator is equal to the 
outflow. A patent has been taken out for 
thin wires covered with a thick coating of 
plaster of Paris, which seems to depend on 
this power of absorption of the insulator to 
keep the wire cool, but plaster of Paris is apt 
to become conducting at a high temperature, 
and, though one purpose might be gained by 
the use of such wire, the loss of current by 
leakage would tell in the opposite direction. 
At a depth of two feet under the ground the 
daily variation of temperature is hardly felt; 
and hence, if we suppose a subterranean 
conductor buried at this depth, the surface 
temperature would not affect the problem. 
All its heat would in the end rise towards 
the surface, and heat that. If we suppose a 


rise of surface temperature of 10 deg. cent. 
permissible, then Professor Forbes calculates 
that a flat copper conductor, one centimeter 
thick and 2,800 centimeters broad, would 
carry a current of 70,000 amperes, which is 
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sufficient for a very large installation. The 
depth at which it is laid is here supposed to be 
anything less than two feet, and the rise of 
temperature 10 cent. at the surface of the 
ground. 

The great mass of copper would be very 
expensive, and, though the flat shape is the 
most desirable on account of its cooling 
properties, the material of such large mains 
ought, in Professor Forbes’ opinion, to be 
iron, not copper. 

With regard to the last of the cases con- 
sidered by Professor Forbes—namely, coils— 
such as the coil of a dynamo, he finds that 
the safe current which can be carried with a 
rise of 50 deg, Cent. is: 

‘__ oF {8 
C=.25X Vv “ 
where 
S = the surface radiating heat. 
p = the resistance of the coils. 

This, however, does not apply to armature 
coils which are cooled by’ air currents due to 
their rapid rotation.— Hngineering. 

—-_ 
Electrical Patents. 


Mr. T. J. Handford communicates the fol- 
lowing to the London £ ect:tcal Review: 

It must be matter of common observation 
to any person who attentively watches pass- 
ing events in the scientific world, that there 
are epochs or periods of time when an impe- 
tus is given to invention in some particular 
line, so that the ingenuity of a great many 
minds is concentrated on one subject, and a 
large number of patents are taken out for 
improvements in connectiou with it. Such 
an epoch was that which marked the inven- 
tion of roller skates, and again that which 
heralded the introduction of bicycles, and 
more recently those which marked the inven- 
tion of the telephone and the development 
of the electric light. 

During the last six or seven years, since 
the publication of the telephone and the 
practical application of electricity to illumi- 
nating purposes, a phalanx of minds has 
been teeming forth invention after invention 
in such rapid succession as to call forth ex- 
pressions of astonishment at the almost 
boundless range of the inventive faculties 
when once they are directed to the accom- 
plishment of any special object. For, this 
stream of invention has not been confined 
to the subject of the telephone and the elec- 
tric light, but has extended itself to the 
various branches of electrical science, so that 
from its ramifications we have had improve- 
ments in dynamo-electric machines, magnets, 
induction coils, electro-motors and locomo- 
tion, electrolytic cells, and electrical appara- 
tus of almost every other description. The 
subject has indeed been a prolific one, as the 
archives of the Patent Office plainly show; 
but notwithstanding the best of patents that 
have been taken out, it is greatly to be ques- 
tioned whether one-fifth of the number 
would stand the ordeal of litigation. This 
crucial test of judicial scrutiny, if applied 
to existing patents on electrical subjects, 
would most probably result io the failure of 
four-fifths of the whole number to come up 
to the required standard. 

But it may be asked, what are the causes 
of the invalidity of so large a majority of 
the patents which are constantly being taken 
out for alleged improvements in electrical 
apparatus? We might name several, such as 
defects in the specifications, either in the 
way of inaccuracy or insufficiency of de- 
scription or impropriety in the claims, or an 
unknown prior publication, or use of the 
things patented; but probably the principal 
reason Why so many patents are taken out 
which are intrinsically worthless is because 
inventors generally have such very erroneous 
ideas on the subject of what constitutes a 
patentable invention. 

Persons think that the most obvious sug- 
gestion is patentable if it has never been 
doue ‘‘before.” It occurs to one that it 
would be convenient to put a telephonic 
transmitter and receiver together into one 
small case provided with mouth and ear 
pieces, and he takes out a patent forit! An- 
other thinks it would be desirable to use in 
the receiver bifurcated flexible tubes, carry- 
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ing ear pieces, one for each year, and patents 
that. Again, A discovers a method of effect- 
ing a given object with the aid of a perma- 
nent magnet, and patents it. B sceing that 
A has not included in his specification the 
use of an electro-magnet as an alternative, 
patents it; and C perceiving that neither A 
nor B has described thai a solenoid or suck- 
ing magnet may be employed for the same 
purpose, patents that ; B and C overlooking 
the fact that the use of a certain device for 
a given purpose being known, a valid patent 
cannot be obtained for the use of the known 
equivalent of such device for the same pur- 
pose where no additional invention is in- 
volved in the application of the equivalent. 
It follows, therefore, in the majority of 
cases, that A’s patent is confined to the use 
of the permanent magnet, as from want of 
foresight he has omitted to include its equiv- 
alents in his specification, and B’s and C’s 
patents are bad, whilst the public are entitled 
to use their contents, which A, had he been 
properly advised, would have included in his 
own patent. 

Of course the doctrine of *‘ equivalents” 
must not be pressed too far, as there being 
‘‘nothing new under the sun,” it would be 
impossible to trace an analogy to something 
previously known in the most novel inven- 
tion which has ever seen the light, but with- 
out any such far-fetched or strained applica- 
tion of the doctrine, there is no doubt that 
inventors, as a rule, are too prone to jump to 
the conclusion that the most obvious expe- 
dient or equivalent may be patented if the 
identical thing has noi been actually used or 
published; notwithstanding that something, 
which is the same to all intents and purposes, 
having the same object and accomplishing 
the same result by substantially the same 
means, is well known and possibly largely 
adopted, a mistake which is frequently only 
discovered after the patentee has committed 
himself to a large outlay and sunk a consid- 
erable sum of money in a worthless enter- 


prise. 
—_—_ <> —_—_ 


Electrically Lighted Trains. 

Everybody who has ever tried to while away 
the tedious hours of a railway journey by 
reading is aware how unsatisfactory is the 
light furnished by the oil lamps. We have 
made rapid strides in railway accommoda- 
tion of recent years. We have the most 
comfortable chairs, loungcs and beds, but the 
old-fashioned ‘‘ farthing dip,” so to speak, 
for the oil lamp is little better, yet re- 
mains. 

The success which has attended the efforts 
made recently in England with electrically 
lighting railway coaches should not be lost 
upon here. The London, Brighton and 
South Coast railway, we learn from a con- 
temporary, have had the electric light in 
their Pullman cars for some time past, and 
the experiment has proved so successful as 
to warrant the purchase by the company of 
the accumulators and plant required to 
supply them. Seventy of these have now 
been in use for eighteen months, and we 
have the same authority for saying that 
seven only have proved defective. In the 
first experiments twenty-two accumulators 
-were charged by a Siemens D, dynamo 
worked off the axle of one of the carriages ; 
but now a battery of twenty cells is charged 
with the current of a Brush machine. The 
use of batteries on this description of work, 
though more expensive, is likely to prove 
far more convenient than is the system of 
generating the light directly from a dynamo 
attached to the locomotive, because, in this 
case, the uncoupling of the engine i8 fol- 
lowed by the extinction of the lights. In 
this country, especially where there are such 
a vast number of roads, and where even a 
through train must needs, upon arriving 
upon the territory of another company, 
chagne locomotives, the adoption of this 
system of supplying the lights from the 
locomotive would make it imperative that 
every road adopted the same system, and 
this, of course, would be likely to prove im- 
practicable, and even then would supervene 
intervals of total darkness which could not 
be tolerated. 

Now, on the other hand, where primary 





or secondary batteries were used, the amount 
of energy already on hand would readily 
serve to keep all the lights going until the 
trains had been re-arranged or re-coupled. 
Just which of the two batteries is best for 
this purpose has not, so far as we can learn, 
yet appeared. The primary battery, as we 
know, requires neither engine nor dynamo 
to charge it, and can be fed with little more 
trouble than would be occasioned in filling 
an oil lamp. In the system known as the 
‘*Holmes-Burke” there isa siphon tap and 
filler which makes the filling up very simple, 
but, on the other hand, the plates require 
re-amalgamating twice each week, the bat- 
tery lasting ten hours without re-charging. 
Each cell has an electro-motive force of 
1.85, and an internal resistance of #4 ohm. 
A battery of fifteen cells made up in three 
series of five cells will maintain nine incan- 
descent lights of five-candle power each. 

An account says: ‘In a carriage of six 
compartments two lights were placed in one 
and a single light in the others, while two 
were also placed in the guard’s van anda 
very good light was obtaiued. The experi- 
menter was of opinion that at least two 
lamps should be placed in each compart- 
ment so that should any accident happen to 
one the other may serve to keep the com- 
partment lighted. Nine of the Holmes- 
Burke cells will sustain six five-candle- 
power lights for six hours at a stretch.” 

The question of cost in primary batteries 
is as yet a very indeterminate one; and 
further trials for a more extended period are 
necessary to enable us to see how it com- 
pares with other methods of lighting trains. 
Until this point is satisfactorily set at rest 
the advantages of primary battery lighting 
will be heavily handicapped, und, as regards 
secondary batteries, until they can be 
supplied at a moderate cost and can 
readily be worked by persons not specially 
educated for the purpose, it is not reasona- 
ble to suppose that they will be very gener- 
ally adopted outside, at least of parlor 
couches. 

To revert once more to direct lighting— 
that is having a dynamo upon the locomo- 
tive, some very interesting experiments have 
recently been made in England, which go to 
show that electricity can be furnished to 
railway trains at a cost much’ less than gas ; 
indeed these experiments showed that it 
could be furnished at nearly thirty per cent. 
less than gas, at about two dollars and a- 
half, our money, per 1,000 cubic feet, while 
at the same time furnishing nearly twice as 
much light. This large cost of gas includes 
the delivery aboard trains, 

The total weight of the gear, including 
one ton of water in the boiler and tanks, two 
hundred weights of coal and the driver, was 
under three tons. The dynamo was a 
Siemens S D' self-regulating machine, capa- 
ble of driving 120 high resistance of lamps, 
but in the present case it was run at only 
530 revolutions per minute. This gave 
sufficient current for 52 Swan lamps (50 
volts) of nearly 20 candle-power each. An 
account says : 

‘‘These lamps were distributed over the 
whole train, 30 being in the carriages and 20 
in the machinery van. There were three 
lamps in each double first-class compuart- 
ment, one in each second and third-class 
compartment, and the head and tail lamps 
were also lighted by electricity. The twenty 
lamps in the van were to bring the total 
number up to about fifty, which is the 
number required by an average train. The 
lamps were of 16 to 18-candle power, and 
were lit at first for 81g hours each day, and 
afterwards for 64g hours. The connecting 
wires were run in a cable laid in a wooden 
troughing placed along the roofs of the car- 
riages, and they were permanently joined, as 
the carriages were never uncoupled. To 
avoid loose connections, due to vibrations, 
spring contacts were employed in addition 
to the ordinary ones. The Willans engine 
and the dynamo with switches were placed 
in an auxiliary van near the engine. At the 
end of fifteen days it was found that the 
boiler required cleaning, but after this had 
been done the experiment was continued, 
and always with success. Only one hitch 





occurred, when a passenger removed a lamp 
bodily, and only seven lamps failed.” 

This shows, beyond peradventure, that 
electrically lighting moving trains is not 
only practical, but, if the figures given may 
be relied upon, that railway cars may be 
sufficiently lighted to enable passengers to 
read without straining their eyes, at a cost 
to the company much less than gas. 

Now is the time for an enterprising rail- 
way management to set an example. 


-—_- — 


The Mho-Meter. 

Our esteemed contemporary Hngineering 
says that the ‘‘mho” is Sir William Thom- 
son’s somewhat fanciful but useful term to 
mean the unit conductivity or reciprocal of 

1 
the unit resistance; that is to say, ohm. It 
is useful in measuring the conductivities of 
short lengths of wire, such as that of low- 
resistance dynamo armatures. It is difficult 
to get practical electricians to measure 0 001 
ohm, but with the mho-meter they can meas- 


1 ‘ 
ure the reciprocal of this,or 5 yy ~ 1000 mhos. 


In other words, it can measure the conduct- 
ivity, and hence the resistance of a few feet 
of copper wire. It isa modification of Thom 
son’s original paddle-wheel galvanometer, 
and has two fixed coils with a movable one 
suspended between them by a silk fibre, and 
carrying an aluminium pointer to indicate 
the deflections on a horizontal scale. The 
central coil is connected in circuit with the 
wire to be measured on a battery, and the 
tangent of the angle of deflection multiplied 
into the constant of the instrument gives the 
‘‘mhos” or reciprocal of the resistance of the 
wire with great accuracy. 

The battery may be a standard tray Daniell 
cell, made of a shallow square dish of clean 
copper 6 in. by 6 in. and 114 in. deep, in 
which is fixed about ? in. from the bottom a 
flat plate of zinc having 14 in. clear between 
it and the copper. Sulphate of zinc solution 
of specific gravity 1.02 is poured into the 
copper dish, and then a quantity of saturated 
solution of sulphate of copper gently poured 
in at the side so as to fall to the bottom by 
its superior weight and raise the zinc solution 
above it into contact with the zinc plate. 

Such a cell, carefully made, gives an elec- 
tromotive force of 1.072—5 volts. Sir W. 
Thomson has also improved his well-known 
voltmeter, which consists of au astatic sys- 
tem of two magnetic needles, each encircled 
by a single wire coil, and suspended between 
two pairs of N. and 8. magnetic poles placed 
one above the other in line with the needles, 
the N. pole of the fixed magnets being oppo 
site the S. poles of the suspended magnets 
With such a cell the new voltmeter gives 
twenty-two divisions deflection of the alu- 
minium pointer attached to the needles. 


—— so be 


** The annual meeting of the Electric 
Railway of the United States took place at 
the office of C. W. Rogers last Monday. 
After the report on last year’s business had 
been presented, the following board of trus- 
tees were elected for the ensuing year: 
Grosvenor P. Lowrey, Sherburne B. Eaton, 
R. M. Gallaway, Thomas A. Edison, Simeon 
G. Reed, R. E. Deyo, Stephen Dudley Field, 
Charles W. Rogers, W. H. Meadowcroft, 
and George S. Scott. At the meeting of the 
board held afterward, Stephen D. Field was 
elected vice-president, W. H Meadowcroft 
secretary. The other offices were left vacant. 


————__ ae 


* * During a recent thunder storm which 
raged with great force at Greenville, R. L, 
lightning ran by the telephone wire to the 
Windsor Mill. There is no telephone in the 
mill, and the wire is disconnected just out- 
side the building. The fluid was led by the 
wire to the corner of the mule and weaving 
rooms, and entered the building under the 
jet. It followed the water-pipe and set the 
sprinklers going, and at the same time fired 
the stock in the mules. By this singular 
provision of an active extinguishing agent at 
the moment the fire started serious Joss was 
prevented, as the fire was soon drowned out. 











—— The annual meeting of the American 
Electric and Illuminating Company takes 
place in Portland, Maine, Saturday. 

—— An eleciric light company has been 
organized at Gloucester, Mass. William 
Thompson was elected president, and Charles 
8. Tappan treasurer. 

—— Mr. M. Lee Ross, of the Royal Elec- 
tric Company of Moutreal, is now in St. 
John, N. B., and will have the electric light 
in operation there within a week. Power 
will be obtained from some of the city estab- 
lishments, or, if necessary, the company 
will furnish their own engines and boilers. 

—— The Brush Electric Light Company, 
of Buffalo, N. Y., having secured a large 
contract for street lighting, are building a 
new station with a capacity of 600 lights. It 
will be equipped with ten 90-light dynamos, 
driven by ten independent engines of 65 
horse-power each. 

The Armington & Sims Engine Com- 
pany is at work on an entirely new pattern 
of engines, designed especially for electric 
light purposes, more particularly for use on 
shipboard, where economy of room is a most 
important consideration. These engines will 
be upright in form, and will have the same 
characteristics as to high speed and regula- 
tion as the well known horizontal engines 
now made by this company. Six of these 
new engines have been ordered by the Edison 
Company for use on vessels here and in Eu- 
rope. They will be of fifty horse-power 
each. There have also been ordered several 
of these new style engines of 150 herse-power 
each for use in the Paris central lighting sta- 
tion of the Edison Company, which is now 
furnishing over 8,000 lights. 

‘he Brooklyn Board of Aldermen, 
on Tuesday last, rescinded a resolution passed 
a week ago giving two electric light com- 
panies the privilege to erect poles and wires 
in the Eastern and Western Districts of the 
city. The resolution was rescinded at the 
suggestion of Mayor Low, and the same 
general privileges were accorded the com- 
panies in another resolution, which, however, 
contains terms much more advantageous to 
the city. Each company is to furnish free 
to the city four lights, each of 2,000 candle- 
power, avd one light free for every 30 fur- 
nished to private consumers. Lights fur- 
nished to the city shall be charged for at a 
rate not to exceed 70 cents a night for those 
of 2,000 candle-power, and not to exceed 15 
cents per light for those of 16 candle-power. 
The companies also bind themselves to fur- 
nish 2,000 candle-power lights to private con- 
sumers at a price not exceeding 75 cents a 
light and 15 cents for 16 candle lights. 
Arrangements for introducing the 
electric light at East Boston, Chelsea and 
Revere Beach, Mass., have now been per- 
fected. The American Electric and Illumi- 
nating Company has closed a contract with 
the Shaw heirs of New York, for the pur- 
chase of the property known as the William 
Woolley wharf, on Condor street, near the 
Meridian street bridge. Here the country 
proposes to construct a central lighting 
station with a capacity of 200 to 300 lights, 
fitted up with the best boilers, engines and 
other machipery and a complete Thompson- 
Houston lighting plant, and to run the wires 
thence to the business centers of East Boston 
and Chelsea. The company has also pur- 
chased from Mr. John C. Miller, the pro- 
prietor of the Oak Island grove at Revere 
beach, land and building for the purposes of 
a sub-station, which will supply electric 


lights to Mr. Miller’s extensive property, as 
well as to other beach resorts during the 
summer season. Botb stations, when com- 
pleted and in operation, will be turned over 
to the Union Electric Light and Power Com- 
pany, which will carry on the lighting busi- 
ness, and which starts off with at least 100 
lights assured. The stock of the new com- 
pany is nearly all subscribed, and assurance 
is given that the balance will be taken and 
the books closed at an early date. 














BO 
Galvanic Remedy for Boiler Corrosion, 
A recent issue of Jron contains a description 
of a method invented by a Mr. Hannay for 
preventing corrosion in steam boilers. Taking 
certain primary facts, and experimenting by 
their light, he deduced the theory that thermo- 
eleciric currents were set up between the 
colder aud hotter parts of the boiler, and that 
the colder part, forming the positive pole, 
corroded by the natural law of galvanic 
action, and this theory he succeeded in prov- 
ing to be an ascertained fact. For the pre- 
vention of this action Mr, Hannay uses a ball 
of zine, with a copper conductor cast through 
the center of it, the copper beiog so combined 
and amalgamated with the zinc at the junc- 
tion of the two metals as to form brass, and 
thus no corrosion can form between them to 
stop the galvanic current. This ball of zinc 
is fitted in any convenient part of the boiler 
by a simple device, and a wire from each end 
of the copper conductor is soldered firmly to 
the iron. ‘‘From that moment the clec- 
trogen keeps up an uninterrupted galvanic 
current, and the whole of the interior of 





the boiler is absolutely protected from 
corrosion so long as any of the zine 
remains. <A further gain, perhaps even 


greater than these, is that it is said not 
to allow scale to form in a boiler at any 
time toa much greater thickness than that 
of an egg shell or a coat of paint. In conse- 
quence of the intensity of the current, a por- 
tion of the water is slowly decomposed, and 
the hydrogen that is evolved at the negative 
pole all over the iron and underneath the 
seale forces off the scale in thin flakes by 
mechanical action as soon as it becomes thick 
enough to be impervious to the hydrogen.” 

If the water can get under the scale to be 
decomposed, why do not the bubbles of steam 
which are constantly forming on the heating 
surface of boilers force it off by ‘* mechanical 
action?” We shall expect to see a galvan- 
ometer beside the steam gauge of well regu- 
lated boilers hereafter. 

—_—__ ae — — 

The St. Louis Wire Mill Company are iu 
negotiation with Jacob Reese, of Pittsburgh, 
with a view of securing a right to manufac- 
ture wire by his improved method. By the 
Reese process it is claimed that barbed fence 
wire can be made without annealing, pickling 
and washing, thus saving the cost of fuel in 
annealing, acids and Joss of metal in pickling 
and alkalies in washing off the acid. The 
saving is said to be from three to five dollars 
per ton, according to the size of the wire 
produced. 


— 

The cities of Georgia seem to be in a very 
thriving condition. In Atlanta there are 
$2,000,000 worth of new buildings in the 
hands of contractors, besides the new capital, 
which will be started this spring. In Macon 
contracts for over $500,000 worth of new 
buildings have been closed out. Columbus 
has had $200,000 worth of residences erected 
since last summer, and about $300,000 worth 
of work engaged for the coming season. In 
Savannah $1,000,000 has been expended dur- 
ing the past year in improvements. 
-_- —— 

Electrical Experts iu Patent Cases. 

Upon this important subject Mr. R. M. 
Hunter recently said : 

“Electricity forms to-day the subject-mat- 
ter of an enormous number of patents, many 
of which infringe upon each other to a 
greater or less degree. This infringement, 
though unfelt by large numbers at the pres- 
ent time, will not remain latent for ever, and 
in the course of a few years the bulk of 
patent litigation will unquestionably embody 
electrical devices of some kind. Even at the 
present day there are a large number of elec- 
tric cases on the court dockets. 

“‘ In these patent cases it is the practice of 
the contestants or their lawyers to retain ex- 
perts, whose duty it is to aid the side on 
which he is retained in pointing out to the 
court the essential features of the invention, 
as set forth, illustrated and claimed in the 
patent; show its advantages or defects, as the 
case may be, and interpret all matters pur- 
ported to be anticipations of inventions. 
Much depends upon the expert, as in nearly 
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of the matters under controversy, and the 
judges therefore rely upon the evidences of 
infringement deduced by the experts, and 
consider them in connection with the proofs 
of the defence. 

‘*An expert in a patent case cannot be 
simply an electrician, no matter what his 
knowledge of the science may be, but must 
be equally good in reading and interpreting 
patents, and should have a good general 
knowledge of patent law as well. Until re- 
cently a mechanical expert was the demand, 
but it is gradually and surely changing to a 
call for electrical experts, and good electrical 
patent experts are scarce at the present time, 
though the future increased demand will also 
increase th ir number. 

‘© To the general public a patent specifica- 
tion seems a simple, clear and comprehensive | 
instrument, but to those initiated into the | 
mysteries of patent law they invariably pre- | 
sent great difficulties not readily overcome, 
being, in nine cases out of ten, badly drawn, 
and particularly badly claimed. It takes an 
expert to understand their true meaning and 
scope. It is his duty to compare the claims 
with the prior state of the art, considering 
them with all conceivable constructions and 
interpretations placed thereon, never losing 
sight of the fact that double use or mechani- 
cal skill are equally effective weapons in 
dealing with patents. 

‘* The course of the prosecution or defence 
depends much upon the proofs of the expert, 
and in many instances entirely. It is, there- 
fore, necessary, in acting in electrical cases, 
that he be not only familiar with the electri- 
cal science practically, but theoretically as 
well; for it is within his sphere tu prove that 
the patent is inoperative or defective, or that 
alleged anticipating invent‘ons will or will 
not work practically, as the case may be, 
by theoretical reasoning, and over practical 
tests and experiments. 

‘* Electrical experts must also be versed in 
the mechanical arts and sciences, for in 
nearly ail electrical contests these figure to a 
more or less extent, and hence an expert in a 
patent case involving the application of elec- 
tricity must be educated, not only in me- 
chanics, but in the electrical sciences as well, 
and requires, in most cases, a good general 
knowledge in theoretical and applied physics, 
and chemistry also. 

‘‘In summing up, then, an efficient patent 
expert in a case involving the application of 
electrical principles should be—1. Thoroughly 
capable of reading and interpreting patents. 
2. Should have a general knowledge of patent 
law. 8. Should be thoroughly versed in theo- 
retical and applied mechanics (especially 
mechanical principles and mechanism) and 
electricity. 4 Should have a good general 
knowledge of chemistry and physics. 5. 
Should have a knowledge of the state of the 
art. 6. Should be efficient in drawing. 7. 
Should be good at analysis of inventions, 
and preferably an inventor of quick percep- 
tions. 

“In addition to the reasoning power and 
sense of perception, it is also desirable that 
the expert be efficient in drawing, for it be- 
comes necessary, in many cases, to illustrate 
answers in the testimony by sketches, which 
shall be both to the point and comprehen- 
sive. This will often explain to the court 
what could not be easily understood from 
words alone. This use of illustrations in 
answers also plays an important function in 
the analysis of inventions which it often .be- 
comes necessary to do, thus tearing away the 
outer cloak or disguise, and disclosing the 
same principles involved, but this practice of 
analysis is not generally understood or appre- 
ciated as yet as it will be in the future, and 
there are but few who are capable of accom- 
plishing it, for it requires that the expert be 
an inventor of quick perception as well.” 


-_- 





Notice. 
The new (1884) edition, ‘‘Berly’s Uni- 
versal Electrical Directory,” now ready for 
delivery, price $3, has been thoroughly re- 





vised, greatly enlarged, and many new fea- 
tures added to enhance its value. Send for, 
descriptive circular and table of contents. | 
Cumming & Brinkerhoff, 219 East Eighteenth | 





all cases the court is not versed in the science 
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INDEX OF INVENTIONS FOR WHICH LETTERS 
PATENT OF THE UNITED STATES WERE 
GRANTED IN THE WEEK ENDING May 
13, 1884, 





298,341 Electric work-indicator for mills; Aaron 
D. Blodgett, Boston, Mass. 

298,348 Element for storage batteries; Willard 
E. Case, Auburn, N. Y. 

298,83 Individual electric-call apparatus; Albert 
P. Howes, Worcester, Mass. 

298,397 Electric eye shade; Louis K. Oppenhei- 
mer, Cincinnati, O., assignor to Simon Lindeman, 


| same place. 


298,481 Inductorium; Charles J. Van Depoele, 
Chicago, Ill. 

298,507 Electro-magnetic motor; Charles A. Saxe, 
Philadelphia, Pa. 

298,531 Apparatus for lighting gas by electricity ; 
Le Roy S. White, Waterbury, Conn., assignor to the 
Electric Appliance Company, same place. 

298,543 Machine for turning insulator pins; Jos. 
J. Baldwin, Baltimore. Md. 

298,550 Regulator for electric motors; Charles G. 
Burke, Richmond Hill, N. Y. 

298,559 Telephone exchange apparatus ; Thomas 
B. Doolittle, Bridgeport, Conn. 

298,571 Quadruplex telegraph ; George W. Garda- 
nier, Saratoga Springs, N. Y. 

298,593 Insulator; Joseph Slater Lewis, Birken- 
head, county of Chester, England, assignor of one- 
half to William Phillips Thompson, Liverpool, Eng- 
land. 

298,594 Terminal insulator ; Joseph Slater Lewis, 
Birkenhead, county of Chester, assignor of one- 
half to William Phillips Thompson, Liverpool, Eng- 
land. 

298,658 Socket for incandescent electric lamps; 
Sigmund Bergmann, New York, N. Y. 

298.663 Process of and apparatus for extracting 
gold and silver from their ores ; Charles P. Bonnett, 
Elizabeth, N. J. 

298,676 Telephone transmitter; Daniel Draw- 
baugh, Eberly’s Mill, Pa., assignor to the People’s 
Telephone Company, of New York, N. Y. 

298.677 Telephone transmitter; George W. Draw- 
baugh, Eberly’s Mill, Pa., assignor to the People’s 
Telephone Company, of New York. 

298,679 Method of treating carbons for electric 
lights; Thomas A. Edison, Menlo Park, N. J as- 
signor to the Edison Electric Light Company, New 
York, N. Y. 

298,692 Skeleton arch for the support of electric 
wires ; George M,Houg, Evansville, Ind. 





A printed copy of the specification and 
drawing of any patent to the annexed 
list, also of any patent issued since 
1865, will be furnished by any of the 
patent solicitors whose advertisements 
appear in this journal. In ordering 
please state the number and date of the 
patent desired. 


Average Market Quotations of Battery 


Supplies for the Week Ending May 
24th, 1884, 








Leclanche Disque Cell, complete... .$1.25 
S Prism“ ee . $1.67 
see * Prisms, per pair......... $1. 
me Carbon Mounted............ 30c 
- FE a pee 12¢ 
* Sal Ammoniac, in bag........ 
= CREO sicctcssdeccead $1.10 
es ne, Oe ne 18¢. 
? Amalgamated Zinc........ --10e. 
4 Rubber Bands, per pair....... 6c. 

Chlorine Battery, per cell .......... $1.25 

Law Battery, per cell............0.. 1.25 

‘* Jar and its Rubber Ring ....... 25c 


se 


Cover, with small Carbon sealed in 35c. 





‘« Large Carbons, each............ 20c 
“* Carpon Connector............0.00 12¢ 
ee lO, re 8c. 
aA ree 12¢. 
‘* Zinc and its Rubber Ring....... 12¢ 
Bergman & Haid, per cell............ 1.20 
Crow foot, 6x8, per cell.............. +0 OR. 
ren re 80c. 
a Re ee ae 15c 
- ar ere 25c 
Sal Ammoniac, perlb......... ........ 15¢ 
Nk re are 10c. 
6 FO DOE IW: o0665cod code 54e. 
eo ree » 40, 
oh + -$1.90e. 
he, ree pee 20c. 
RIVGVGMENGT 5:6 0.s5:505005-9 pbeutens eae 50c 
Send to our advertisers for price lists. 
Wanted, 


Exchange managers or other responsible 
parties in every city or town to act as agents 
for Gilliland’s latest invention to be used in 
connection with the telephone. Sells at 
sight. Sample sent prepaid on receipt of 
one dollar, Address 

GILLInAND Mre. Co., 
Indianapolis, Ind. 


BUSINESS NOTICES. 


A. C. Norruror, Waterbury, Conn. Iron and 
Brass Machine Screws, Zinc in Sheets and Plate for 
Electrical Purposes, Parts for Telephone and Tele- 
graph Instruments, Manufactured from Iron, Brass, 
Steel or Zine. 

A. G. Day, Kerite Insulated Telegraph and Tele- 
phone Wire and Cables, Anti-induction Kerite Tele- 
phone Cables, CLarKE B. Horcukiss, New York. 
Send for circular and prices. 

ALFRED F. Moores, Philadelphia, Pa. Telegraph, 
Telephone, Electric Light, Office, Line and Annun- 
ciator Wire. 

AMERICAN BELL TELEPHONE Co., Boston, Mass, 
Electric Speaking Telephones for Exchange Sys- 
tems, Private Lines, and Speaking-tube Lines. 





AMERICAN EvectricaL Works, Providence, R. I. 
Patent Finished Insulated Electric Wires, Telephone 
and Electric Cordage. Electric Light Wire, Magnet 
Wire, Patent Rubber covered Wire, Aerial and Un- 
derground Cables, &c., &c. Send for prices. 

AMERICAN INSULATOR Company, New York. Insu- 
lators of all sizes. 

AMERICAN SPIRAL TELEPHONE WIRE Co., Boston, 
Mass. Spiral Telephone Wire for long and short 
distance Telephoning. Write for information. 

ARMINGTON & Sims, Providence, R. I. Engines 
for Electric Lighting and general use. 

Austin GALLAGHER, New York, Keith Electric 
—_ System complete for Arc Lighting. Stock for 
sale. 

Baxter Exrecrric Lignt Company, New York. 
The Baxter Lamp. 

_B. W. Payne & Sons, Corning, N. Y. T 
Single and Double Valve Automatic Engine. 
for catalogue. 

BereMan & Co., New York. The Bergman and 
Haid Battery for Telephone and Telegraph pur- 
poses. Send for circular. 

Boutton CARBON Co., Cleveland, Ohio. Carbons 
for Electric Light purposes. Send for quotations. 

Brown.eeE & Co., Detroit, Mich. Telegraph and 
Telephone Poles. 

BrusH Exvecrric Co., Cleveland, Ohio. Arc Lights 
and Brush Storage Batteries. 

Burra.o Evectric Works, Buffalo, N. Y. Carbon 
Points and Plates. 

ButLer Harp RuBBER Company, New York. Rub- 
ber Insulators and Electrical Supplies of every de- 
scription. 

Butler Sares, New York. 

oof. 

CHARLES WILLIAMS, JR., Boston, Mass. Call Bells, 
Electric Bells, District Bells, Switch Boards, An- 
nunciators, &c., &c. Write for quotations. 

CuicaGo INsuLATING Co., Chicago, Ill. The Fiske- 
Mott High-resistance Insulator. Send for circular. 

CurRoME STEEL Works, Brooklyn, N. Y. Steel for 
Magnets a specialty ; Chrome Cast Steel. 

Cor Brass Co., Torrington, Conn. Brass, Copper 
and German Silver in every variety of Sheets, Rolls, 
Plates, Wire, Rods and Blanks or Shells. Pure Lake 
Superior Copper Wire and Battery Zincs. Write for 
price list. 

ConNOLLY Brotuers, New York, Patent Attorneys 
and Solicitors. 

CORNELL UNiversity, Ithaca, N. Y. 
Engineering. 

D. VAN NostrRANnbD, New York. 
Send for circular. 

ELecTRIC STORAGE AND Ligut Co., Boston, Mass 
Own patents for Faure’s Storage Batteries for ter- 
ritory of Rhode Island, Connecticut and Massa- 
chusetts. 

ELGin STEEL TowER Company, Elgin, Ill. Electric 
Light Towers. 

GILLILAND MANUFACTURING ComPANy, Indianap- 
olis, Ind. 

GREAT SOUTHERN TELEPHONE Company, Nashville, 
Tenn. Gilliland Switchboards. 

Harvey, Starrorp & Co., Acton, Ont., Canada 
Telegraph and Telephone Poles. 


The Payne 
Send 


Fire and Burglar- 


Electrical 


Scientific Books. 


H. M. Raynon, New York. Platinum for all 
purposes. 
Hotmes, Boorn & HaypEns, New York. Fire- 


proof Electric Light Wire, Patent “KK” Insulated 
Copper and Iron Wire for Telephone and Telegraph 


use. Send for catalogue and prices. 

I. W. Cotsurn & Co., Fitchburg, Mass. Dynamo 
Electric Machines. 

Ivison, BLAKEMAN & TAYLOR, New York. Ink of 


Circulars sent on application. 
Telephone Stocks 


all kinds and colors. 
J. O. Surras, Cincinnati, O. 
bought and sold. 


JaRVIS ENGINEERING CoMPANY, Boston, Mass. 
Boilers set with the Jarvis Patent Furnace. 


Joun H. Mueace, New York. Platinum, Chemical 
Apparatus, Crucibles, etc. 

LecLANCcHE BatrerRyY Company, New York. The 
Great Telephone Battery. Write for description and 
prices. 

J. H. Bunnett & Co., New York. The Morse 
Learner’s Instrument, Telegraph Instruments of all 
kinds, Telephone and Telegraph Supplies. Illus- 
trated Works on Electrical Measurement, and the 
Galvanometer and its uses. Send for catalogue. 


Law TeLecrapu Co., New York. The Law Bat- 
tery for Telephone and Telegraph purposes. 


Lockwoop & Foster, New York. Learners’ Tel- 
egraph Instrument. 

Mourtvat District MEssENGER Co., Boston, Mass. 
Addressing and Distributing Circulars &c., &c. D. 
J. Hern, General Manager. 

Nationat Evectric Company. Washington, D. C. 
Electrical supplies and apparatus. 

New ENGLAND Butt Company, Providence, R. I. 
Braiding Machinery for covering Telegraph, Tele- 
oon and Electric Light Wire, Single and Double 

/inders and Braiders of every description ; also Fine 
Castings. Send for catalogue. 

O. W. Mappaus, New York. Designer and En- 
graver. 

Paine & Lapp, Washington, D. C. Attorneys in 
Patent Causes, and Solicitors of Patents. 


PALMER WrRE Co., Palmer, Mass., and New York. 
Galvanized Telephone and Telegraph Wire Iron and 
Steel Wire of best quality, Material, finish and con- 
ductivity. Write for quotations. 


Partrrick & Carter, Philadelphia, Pa. Electric 
Annunciators, Learners’ Instruments, Batteries and 
sarees and Telephone Supplies. Write for cir- 
culars. 


PuospHor Bronze SMELTING Co., Philadelphia, 
Pa. Telephone Wire, insulated and bare. 


Ruove IsLanp TELEPHONE & ExeEctric Co., Provi- 
dence, R. I. Manufacturers of the Providence 
Telephone Switch Boards, Breckenridge Jacks, 
Wright Cable Clips, Howard Safety Appliances, &c. 


Royce & Margan, Wasbington, D.C. Dealers in 





moctiow apparatus, Telegraph and Telephone sup 
plies. 
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Philadelphia, Pa 
Write for 


ScHLEICHER, ScuumM & Co., 
Manufacturers of the Otto Gas Engine. 
catalogue. 

Tue FREEMAN & Roe ELEctTRICAL SuPPLY COMPANY, 
New York. Electric Light Machines, Motors, Dy- 
namos, Telegraph and Telephone Apparatus. 

STANDARD ELEcTRICAL Works, Cincinnati, Ohic. 
Manufacturers of Telegraph and Telephone Instru- 
ments, Magneto Bells, Switch Boards and Telephone 
Exchange Apparatus, Annunciators, Wire, Batter- 
ies, Insulators, Electric Light Wire and Supplies. 
Send for circular and prices. 

Swan INCANDESCENT Evectric Lieut Co., New 
York. Incandescent Lights, and Complete Appar- 
atus. Send for illustrated catalogue. 

THE ANSONIA BRAss AND Copper Co., New York. 
Pure Electric Copper Wire for Magnets, Tele phone 
Lines, and Electric Light purposes, Office Wire, Zinc 
Rods and Battery Copper. 

Tue Bisnor Gutta Percna Works, New York, 
Gutta Percha Insulated Submarine Telegraph C. ables 
Subterranean Telegraph Cables, Aerial Telegraph 

Cables, Lead or Hempen covered Torpedo Cables, 
L ead-covered Cables, Telephone Cables of all kinds 

G. P. Office Wire, and Marks’ Compound Insulated 
Wire, &c., &c. Send for catalogue. 

THE BuTLER Harp RusBBeR Company, New York. 
Electrical supplies, Rubber Hook Insulators, Hard- 
wood Tubes, Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc. 


T. H. ALEXANDER, Washington, D. C., Solicitor 
and Counselor in Patent cases. 
Tuomson-Hovuston Exectric Co., Boston, Mass. 


Automatic Self-regulating System of Are Lighting. 
Tue ELEcTRICAL SupPpiy Co., New York. Electric 
Light, Telephone and Tele graph Supplies. Send for 
oa e list and catalogue. 

TRENTON IRON Co., Trenton, New Jersey. Galvan- 
ized Iron and Steel Wire of all kinds for Te lephone 
and Telegraph purposes. Write for prices. 

TROPICAL AMERICAN TELEPHONE Company, Boston, 
Mass. Telephones and Telephonic apparatus, for 
Mexico, Central America, West India, and South 
America. 

Unitrep States Evectric Lieut Co., New York. 
Arcand Incandescent Lights, complete and reliable 
systems, &c. Write for information. 

Union ELECTRIC MANUFACTURING Co., New York. 
Manufacturers of all kinds of Telegraph, Telephone 
and Electric Light Apparatus. Send specifications 

Viapuct MANUFACTURING Company, Baltimore, 


Md. Electrical Goods of every description. Electric 
Light and American District supplies. Send for | 
price-list. 


Victor, Bisnor & Co., New York. Platinum for 
all Manufacturing, Chemical and Electrical pur 
poses. Send for prices. 

WeEsTERN ELEcTRIC Co. 
Chicago. Telegraph and Tele phone Appi iratus and 
— s of every description. Send for catalogue. 

Wm. A. Harris, Providence, R. I. The Harris- 
Cc orliss Steam Engines and Light and Heavy Cast- 
ings. 

Watts, CAMPBELL & Co., Newark N.J. Improved 
Corliss Steam Engines. Send for catalogue. 

W. R. Pore & Co., Baltimore, Md. Telegraph, 
Telephone, and Electric Light supplies. The best 
of everything, and at lowest prices. 
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WANTED. 
Position as MANAGER or CHIEF OPER- 
ATOR in TELEPHONE EXCHANGE where 
a man can make himself generally useful. 
The Applicant is not afraid of hard work 
and can give good referencrs, 


Address X, 
Care Electrical Review, N. Y. 





WANTED. 


An experienced Telephone Man 
ofsome ability. State Age, Salary 
expected, and how soon can ac- 
cept. Must give Bond. 

Address SOUTHERN, 
Care of Electrical Review. 





WAN TET 
A bright experienced young 
Telephone Inspector. Ad- 
dress FOREIGN, care of 
Electrical Review. 





T. H. ALEXANDER, 


Salicitor and Counsellor in Jatent Canes, 
607 7th St., Washington, D. C., 
OPPOSITE PATENT OFFICE. 
Twenty-inrce Years’? Practice. 

Expert examinations and opinions, relating to 
infringements, Validity aud Scope of Patents, C se 
veats, Designs, Trade-Murks, European ‘and C: 
adian Patents. F ‘or inform: ation on Patent matte ~( 
send stamp for my ** IN .S TO INVENTORS.” 





HITE ()AK Pins 





AND 


BRACKETS, 


OF OUR OWN MANUFACTURE. 


Correspondence and Inspection solicited. 


DETROIT ELECTRIC C0., 


COR. SEVENTH & WOODBRIDGE STS., 
Detroit, Mich 


Cor. Nassau & Beekman Streets, 


Mutual Life Insurance Building, 


Telephone Stocks 


BOUGHT AND SOLD BY 


J 0 SHIRAS No. 11 West Third St. 
s Us Py 





PAINE & LADD, 


LBERT E. PAINE, late Comententonee of 
Patents. STORY B 


Attorneys in Patent ‘Oeuwes 


And Solicitors of Patents, 
WASHINGTON, D.C 





CONNOLLY BROS. 
Patent Attorneys 


AND SOLICITORS, 
MORSE BUILDING, 
NEW YORK. 
PHILADELPHIA, PA., 


10th AND CHESTNUT STREETS, 


WASHINGTON, D. ¢. 


CORNER 6th and F STREETS. 


ELECTRICAL GASES A SPECIALTY. 


THE BUTLER HARD ROBBER Ct, 


33 MERCER STREET, NEW YORK, 


Manufacturers of 


HARD RUBBER, 


Sheets, Rods, Tubing, etc., 


RLECTRIGAL SUPPLIES 


Rubber Hook Insulators, 


Window Tubes with Heads, 
Key Knobs, Switch Handles, 
Plug Handles, Lamp Switch Handles, 
Battery Syringes, etc., etc, 


Spocialtics of any PRACTICABLE CHARACTER made to order. 




















The Sole Manufacturers under all the Patents of 
CHAS. F. BRUSH for 


ELECTRIC LIGHTING, STORAGE BATTERIES, ET, 


We furnish the only complete and PERFECT 
SYSTEM of electric lighting. 


THE BEST DYNAMO MACHINES. 
THE BEST ARC LAMPS. 


The Only Practical Storage Batteries, 
The Purest and Best Carbons, &, 


Our prices are the lowest, our factory the largest and 
our business the most extensive in the world to-day. 


Price, Single Lamps $50.00, Double Lamps $60.00. 


SEND FOR DETAILS, 


THE BRUSH ELECTRIC CO., 


No. 104 EUCLID AVE., CLEVELAND, OHIO, 


HE BRUSH ELECTRIC 60., 


CLEVELAND, 


ONMIO. 


| ‘Electric. Light Machines, 


STANDARD SIZES. 


No. | 


No.of | No.of | Herse 

of Lights Li-hts | Power Price. 

| Mch. 2, 0c. p. 1,209 c. p. Requirec | 

| 3 1 114 $390.00 

| 2 2 1'5 | 300.00 
3 2 3 415.00 
3 3 3 415.00 
4 4 4 565.00 
4 6 } 565.00 
a) 10 8 900.00 
5 15 8 900.00 
6 0 14 1,500 00 
6 ) 14 1,500. 00 
7 a) 22 2,000.00 
7 iS 23 2,000.60 
8 65 45 [3 


,600,00) 


| 











_Mich _ JNCANDESCENT LIGHTS 








SWAN INCANDESCENT ELECTRIC 


LIGHT CO. 


OWNERS OF THE 


SWAN PATENTS FOR THE UNITED STATES, 


OR INFORMATION, APPLY TO 


| ARE PREPARED TO GRANT LICENSES TO COMPANIES TO SELL AND USE THE SWAN INCAN. 
DESCENT LAMP, INCLUDING OUR PATENTED HOLDERS, SWITCHES, CUT-OFFS, ETC. 
GUARANTEE OUR LAMP AND TO DEFEND THE VALIDITY OF OUR PATENTS. 


WE 
FOR TERMS 


THE SWAN INCANDESCENT ELECTRIC LIGHT CO.. 
R53 Broadway. Cor. 14th Street, New Yorh 








TH "MORSE LEARNERS: “+ teaueal THE BEST. 


Price $3.75 _ 


complete with Battery, Book of In- 
“Morse ” Instrument alone, without battery. .............-0e eee eee cece reer eterna rereceseeeesessese sees $3.00 


struction, Wire, Chemicals and all 
neceuensy materials for operating. 

“Morse ”’ Instrument without battery, and wound with fine wire for lines of one to fifteen miles...... 

Cell of battery Complete........ccccceeesssssccccsceccorccccros-soeressscosesenses sronessccossesessse see ees 


“Morse Learners’ Instrument without battery, sent by mail........+-++ee-seserrre ret eeeeceeeeee tees cees 
} ( Battery cannot be sent by mail.) 






















{™ Goods sent C. O. D. to all points if one- third of the amount of the bill 
is sent with the order. Remit by Draft, Postal Moncey Order, or Registered 
Letter. Favorable arrangements made with Agents everywhere. 


(= We will in every case refund any remittance made us for these 
goods, if they are not feund to be entirely satisfactory. 


You are sure of getting the BEST THAT IS MADE 


if you select the *“ MORSE.” 
The 66 Morse 99 is a full size, well made, complete MORSE TELEGRAPH APPARA- 
TUS, of the latest and best form for learners, including handsome 
Giant Sounder and Curved Key, and a large Cell of the best Gravity Battery, latest form. 











IT IS THE BEST WORKING SET OF LEARNERS’ INSTRUMENTS FOR SHORT OR LONG LINES, FROM A FEW FEET 
UP TO TWENTY MILES IN LENGTH, YET OFFERED. 











J.H. BUNNELL & CO., 
No. 112 Liberty Street, New York. 
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HULNECTRICAT, 


Extra Black, Blue Black, and 
Copying, all of superior qua- 
lity, claiming Special ex- 
elience in the essentials of 
luidity, Color and Due 
rability. Circulars free, 


fvison, Blakeman, Taylor & Co., N. Y. 


LECLANCHE ZINCS. 


PATENT 
Spring Connection. 
Aa 


NEW STYLE 








= 























These carbons are made of the 
BEST MATERIALS, 
and with the latest improved machinery, of any 
——— degree of hardness, and can be 
used in all makes of Electric Lamps. 

The regular sizes, 12 inches long, run from 4 inch 
to 1 inch in diameter, varying by sixteenths. 
Special LENGHTS and SIZES to Order, 

A large and complete stock always on hand. 

The want of a high order of battery plate has 
long been felt. Those wishing such would do well = 
to use the 

BOULTON PLATES. 

Special attention is given to the manufacture of 
all sizes to order. 

Price Lists and full information furnished on ap- 
plication. 








ZINC 





= 





Old Style Rod_with New Connection. 


MANUFACTURED BY 


A. M. YOUNG, 
BOULTON GARBON WORKS, “*" ‘wasssovss-coms. 


PAYNE AVENUE, FOR SALE BY 
CLEVELAND, O. Western Electric Co. 





Funernic Lice row 


ELECTRIC MOTORS. 
Inventors, or others, having a completed or 
partially completed electric motor, and desir- 
ing to introduce same into general use, are 


requested to communicate full particulars, as 
to’size, power developed, and terms to 


ELGIN, IUtL., 


THE ELGIN STEEL TOWER Co., 
GEORGE $. BOWEN, General Manager. Elgin, Ill. 





J. B. Y., Box 1673, | 
BOSTON, MASS. 


lau SPEED ENGIN 


THIRD EDITION NOW READY. 
SLECTRIcCITY 


In Theory and Practice, 
Hletoeal Engineering 
Lieut. BRADLEY A. FISKE, U.S.N. 


PRICE $2.50. 
8vo, Cloth, 180 Illustrations, 
Copies sent postpaid by mail, on receipt of price. 


D. VAN NOSTRAND, Publisher. 


28 Murray and 27 Warren Streets, NEW YORK. 











FOR DYNAMOS. 


For sale, a new high-speed engine (hp the Elements il 
of 50 horse-power with isochronous 
governor for working dynamos direct 
and steady at 1000 revolutions per 
minute or more. Price $800, Address, 


JOHN W. NYSTROM, 
256 SOUTH {Oth STREET, 
PHILADELPHIA, PA. 


Complete Catalogue of Electrical Books will be sent to 
any address on application. 








THE EXCELSIOR TELEPHONE WIRE. — 


——— RECOMMENDED FOR - 


High Conductivity, non-lia- 


Table Showing Tests of the Excelsior Telephone Wire. 





sa: . B. & S. Resistance Sreaking T ris ‘- i e 
bility to corrosion, great coax | pote | Geen” leben | oot | lengths of one-half or one 
tensile strength, and power No. 12..... 8S8ohms.| 3551b, | oO | g27.00 | Mile, as desired. 
of overcoming stretch, or = We 8 0 a ° ee 
. . =e 3. 205 ** a 8.0) | Samples ai 
Sagging, and lightness of 15....| 17.2 165 86 14.50 — Further Information 
weight. | 16....| 28.8 120 % | 10.00 cS acs easel 








THE ELECTRICAL SUPPLY CO., SolE Acents, 


17 DHY STREET, NHW YORE. 





‘> a oo 


American Bell Telephone Go. 


THEO. N.:° VAIL, 
Gew'l Manager. 


WM. H. FORBES, 
President. 


GROUND 


WM. R. DRIVER, 


Treasurer. 


LINE This Company owns the Original 
Patents of Alexander Graham Bell 
for the Electric Speaking Telephone, 
and other patents, covering improve- 
ments upon the same, and controls, 
except for certain limited territory, 
under an arrangement with the West- 
ern Union Telegraph Co., the Gold 
and Stock Telegraph Co., the Ameri- 
can Speaking Telephone Co., and the 
Harmonic Telegraph Co., the Patents 
owned by those Companies, and is 
prepared to furnish telephones to the 
citizens of the United States through 
its local Licensees, on the following 
systems: 


EXCHANGE, 
PRIVATE LINE, & 
SPEAKING TUBE LINES 


Those desiring instruments on Pri- 
vate or Speaking Tube Lines, or con- 
nections on Exchanges, will please 
apply to the nearest Licensed Ex- 
1 change, when their case will be brought 
to the attention of the proper local 
Company. 

Any further information will be 
gladly furnished on application to the 
Company at tis office, 


No. 95 MILK STREET, BOSTON, MASS. 


° 
All persons usin, p not li d by this Company, are hereby respectfully notifiea, that they 
are lidble to rosenution, and for damages for infringement, and will be prosecuted according to the 
full extent of the law. | 








OFERT MOF 


























a | 





BUSINESS NOTICE. 














The Thomson-Houston Electric Company, of Connecticut, having an office at Boston, 
Mass., respectfully notifies all parties manufacturing or dealing in electric lighting apparatus, 
that it owns, among others, the following existing letters patent of the United States, viz. : 
Thomson & Houston, March 1, 1881, current regulator for dynamo-electric machines, No. 
238,315; Elihu Thomson, October 10, 1882, regulator for dynamo-electric machines, No. 
265,937; Elihu Thomson, December 26, 1882, regulator for dynamo-electric machines, 
No. 269,606; Elihu Thomson, February 6, 1883, electric current regulator, No. 271,948. 
The above patents fully cover the principle and methods of automatically regulating the 
electric current without the use of variable resistances, and without waste and loss of 
power. By these inventions all irregularities in speed of engines are compensated for, 
and any number of lights can be freely turned on or off at will without any attention to 
either dynamo or regulator. These advantages are possessed by no other system of electric 
lighting, and upon such advantages depend almost entirely the profits of local electric 
lighting companies. We hereby notify all manufacturers, purchasers, or users of electric 
lighting apparatus that any violation or infringement of the above-named patents will be 
prosecuted to the fullest extent of the law.—THe Tuomson-Hovuston ELectTric Company, 
131 Devonshire Street, Boston, Mass, 








New Enc.anpb Butt Co 


rPROVIDEINGCE, Fr. I. 


1 MANUFACTURERS OF 


BRAIDING 
MACHINERY 


Telegraph, Telephone and 
Electric Light Wire' 


CMOLE AND DOOBLE WDERS 


Braiders of every deseripio, 
For Silk, Worsted and Cotton Braid. 
FINE CASTINGS 


A SPECIALTY. 
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The (8 Brass Mig. op 


MANUFACTURERS OF 


BRASS, 


Copper «Germ ‘le 


bHEETS, ROLLS, PLATES, 
WIRE, RODS & BLANKS 
OR SHELLS, 


Pure Lake Superior Copper Wire 


A SPECIALTY, 


BATTERY ZINCS. 
TORRINGTON, Litchfield Co., 


CONN., U. S. A. 





THE PAYNE 
Bingle and Double Valve Automatic Engine 
Fi > 





_— 
Will guarantee 20 per cent. better regulation with 
our single slide valve automatic engine than can be at- 
tained by ae 
sale by E. Iampon & Co., 36 Cortlandt St., 
_ Clark. SCO, Boston, Mass. 
No. 36. B.W. P: ayne & Sons. Box 1450,Corning,N.Y 


MAGNET STEEL 


AND ALL KINDS OF 


N.Y., 





CHROME CAST STEEL. 


STEEL for MAGNETS 


A SPECIALTY, 


And warranted superior to all other branas. 


CHROME STEEL WORKS, 


Brooklyn, E. D., N. Y. 


Cc. P. HAUCHIAN, 


Superintendent. 


S. H. KOHN, 
Proprietor, 


CHARLES WILLIAMS, dR. 


[Established 1886.) 
Nos. 109-115 COURT ST., BOSTON, MASS, 


AUTHORIZED MANUFACTURER OF—— 


THE AMERICAN 


BELL TELEPHONE C0. 


($e Magneto, Crank and Push Button 


CALL BELLS, 
ELECTRIG BELLS, 
DISTRICT BELLS 


AND 








Switches for Exchanges, 
Annunciators, &c. 


Telegraph and Electrical 
Instruments, Batteries, Wire, 
Insulators, and Telephone 
Supplies of every description. 


JARVIS ENGINEERING CC., 


BOSTON. 
Boilers Set with the Jarvis Pat- 
ent Furnace to burn Pea Coa’. 
Screenings or Slack without a 
blower. Send for Circulars, 





other eee in the market.’ For] 3. - 


Write for Cire ulat li : 














Trade Circulars, and 


g CONTRACTS 
PROMPTLY 


practical treatise on Steam 


Engineering free by mail. 


oe Ne i 


Dies 
Pl 


Thes se engines are canbdig © constructed for heavy and continuous duty at medium or high rotative 
speeds. Highest attainable economy in consumption of steam, and superior regulation guaranteed. 


Address, BUCKEYE ENGINE CO., Salem, Ohio; or 
GEO. A. BARNARD, Eastern Sales Agent, Astor House, N. Y. 
D. L. DAVIS, Sales Agent, 23 S. Canal Street, Chicago, III. 


WATTS, CAMPBELL & C0.,**x5"* 


MANUFACTURERS OF 


Improved Corliss 


CmuM RI 


IN FULL VARIETY. 


Sizes varying from 30 to 2000 H P. 








= Preferred above all others by 
jem the United States and Brus 
= Electric Lighting Co.’s for rege. 
larity of speed and comme my. 


‘Masiosutel ¢ or Vertical, Direct Acting or Beam, Condensing, Non-Condensing or Compound 
SEND FOR CIRCULAR. 











The IDE Automatic Engine. 


FOR ELECTRIC LICHTING 
UNEXCELLED. 





FOR DURABILITY UNEQUALLED. 
"GJ7LNVUVND AWONODZ LS3HOIH 





A. L. IDE, at Lestat! ILLINOIS, U. .. A. 


RCo. 


BSIoLBvU RN 


~ jvamoLlea rie la chines. 


Fitehburg 


oetce BISHOP & CO. 


IMPORTERS OF DIAMONDS, 


MasS 











PLATINUM 


For all Manufacturing, Chemical, Electrical, 
Dental, and Laboratory purposes. 


Victor Bishop & Co., 





ESTABLISHED 18387. No. 33 MAIDEN LANE, NEW YORK 


- H. M. RAYNOR, 








A.C. NORTHROP, 


Waterbury, Conn. 


lronand Brass Machine Serews 


ZINC IN SHEETS AND PLATE FOR 
ELECTRICAL PURPOSES. 


Parts for Telegraph and Telephone Instrumente 


AANUFACTURED FROM 
Iron, seems, Steel, or Zins. 


Opportunity to Estimate on patented articles 
rom Sheet Metal. Rod or Brass Castings, respect- 
ully solicited. 













No. 25 Bond Street, 
New York. 


EsTABLISHED 
1859. 





IN 


All Forms 


FOR 


ALL PURPOSES, 
Wholesale and Retail 





ESTABLISHED 1864. 


WILLIAM A. HARRIS 


MANUFACTURER OF 


| HARRIS-CORLISS 


STEAM ENGINES 
With Harris’ Patented Improvements 


ALSO 


Light and Heavy Iron Castings 
PROVIDENCE, R. I. 


Send for copy ** Engineers’ and Steam 
Users’? Manual,” by John W, Hill, Mf. BE. 


Price, $1.25. 
CAS 


" 0 T T 0” ENCINE 


OVER 10,000 IN USE. 
Started Instantly by a Match, 
When Stopped all Expense Ceases. 

: Works without 
boiler, steam, coal, 
\ ashes or attend- 
ance. Successfully 
adapted instead of 
4 steam power in all 
industries and of- 
fers special advan- 
tages for running 
- Sk ae yy amen | 

r 
ana a as well as Lightinn  punpenes. — 
Built in Sizes of 1,2, 4, 7,10, 15.425 ind. H. P. 


SCHLEICHER, SCHUMM & CO. 
N. E. cor. 33d & Walnut, Phila. ¢ 
Branch Office; 214 Randolph Street, Chicago. 


PHOSPHOR-BRONZE 


TELEPHONE WIRE, 


Insulated and Bare. 

















«« Plaspda Bi tony ¢. oe 


Combines High Electrical C onduc megan | and Resist- 
ance to Corrosion with Lightness and Tenacity. 


Standard Sizes, 16, 17, and 18, Stubs’ Gauge. 


The Phobor Sree Snag Co, (limited, 


» §12 ARCH ST., PHILADELPHIA, PA.’ 
Owners - of - the - United - States - Phosphor-Bronze - Patents. 
Sole Manufacturers of Phosphor-Brenze in the United States. 


NTI-BEL 


TELEPHONES. 


A new Anti-Electric Speaking Telephone, 
for private line purposes, combining tele- 
phone, transmitter, and call device, in one 
instrument. Send for descriptivecircular and 
price list. 

Address, ANTI-BELL TELEPHONE CO., 


82 Devonshire Street, Boston. 








id 





BLEOCTRICAL Rav IW - 





The Kerrn Evectrio Company having se- 
cured‘and paid for valuable patents covering 
a complete system of Electric Lighting, and 
having demonstrated the economy and relia- 
bility of their light, are now prepared to push 
its introduction with the utmost energy. For 
this purpose a limited amount of the stock is 
offered for sale at $20 per share. For full 
particulars address, 

* AUSTIN GALLAGHER, 
Drexer Buriipine, 
Cor. Wall and Broad Sts., N. Y 


Y 


* Refers to Proprietors of the ELEcTRIcAL Review. 





PARTRICK & CARTER'S 





= 
SSS = 
a ' { 
Klectric Annunciator. 
(PATENTED EB. 16,1875, ) 

We guarantee our Annunciator to be the most 
SIMPLE, durable and reliable oo in the 
market. NO DROPS or other COMPLICATED MECH- 
ANISM to get out of order, and NECESSITATING 
CONSTANT REPAIRS. We have furnished some of 
the largest and finest hotelsin the country with our 
Annunciators, 

Those wishing Agencies for these Annunciators 
in unlicense 3 territory can obtain all information, 
pric es, ete., by addressing us. 

Correspondence solicited with all Operators, Man- 
agers of Telephone Exchanges and Electric Bell- 
hangers. Send for Catalogue of Annunciators, 


Alarms, Electric Bells, ete. 
114 SOUTH 2d ST., 


P ARTRICK & CARTER, PHILADELPHIA, PA, 


TELEPHONE 


THE 


Battery. 





MANUFACTURERS OF 


Patent Finished Insulated 





iy . 24, 1884 


Tit J BERGMANN & HAD ) BATTERY, 


The Greatest Open 
Cireuit Battery 
in the World. 


Superior to the Leclan- 
che and all others, for 
i 













Tclephone, Annunciatcr. 
Turglar Alarm, and al 
open circuit W york. 


Price (corplete) $1.20. 


Liberal discount to 
dealers. 





Send for descriptive Cir- 
cular and Price List. 


BERGMANN & CO. 
Electrical Works, 
292, 294, 296 & 298 
AVENUE B, . 


NEW YORK, N. ¥. 


a 16, 1883. 
Par’p> ft 7. 20, 1883. 





Electric Wires, 


TELEPHONE AND ELECTRIC CORDAGE, 


ELECTRIC LIGHT WIRE 
MAGNET WIRE, 


PATENT RUBBER COVERED WIRE, OFFICE AND 
ANNUNCIATOR WIRE, LEAD-ENC — D WIRE 
ANTI-INDUCTION AERIAL AND UNDE ER- 
GROUND CABLES ETC., ETC. 

OFFICE AND FACTORY : 

No. 67 STEWART STREET, 


PROVIDENCE, R. I. 
EUGENE F, PHILLIPS, President. 
W. H. SAWYER, Secretary and Electrician. 


SPIRAL 








The BEST Open Circuit Battery in the 
World and the CHEAPEST. 


Combines all the advantages of the best of th« 

others, without any of t-:cir disadvantages. 
Thousands sold monthly. Send for circular. 
Manufactured and sold by the 


LAW TELEGRAPH CO,, 
140 Fulton St., New York. 

















LECLANCHE 





WIRE. 
Fon Long & Short Distance Telehoning | 


Patents allowed April 24, 








July 25, 1883. 


American Spiral 
Telephone Wire Company, 


43 Milk Street, 





BOSTON: MASS 





LINE. LINE 





ELECTRICA 





$4, to $6, 


Viaduct Manufacturin 


(Successors to late firm of Davis & Warts.) 


Telephone, Telegraph, Electric Light and 
American District Supplies. 


SEND FOR ILLUSTRATED CATALOGUE, 


MAGNETO SIGNAL BELLS. 


NO BATTERY REQUIRED. 


: —__—_—— <== 
Prism Battery, Complete. Size of Jar, 6x4} inches. 


THE CREAT 


TELEPHONE BATTERY. 


The Standard Open Circuit Battery of the World. 


| OVER 500,000 CELLS NOW IN USE IN THE UNITED STATI 
AND 1,000,000 Ii? EUROPE. 


ADOPTED BY ALL THE 
| . 
Telephone Companies. 
THE SIMPLEST, CLEANEST, MOST DURABLE, 
MOST ECONOMICAL. 
Beware of Infringements and Cheap Imitations, 


LECLANCHE BATTERY CO, 


149 W. 18th St., N. Y., or 


each. Discount on larae lots. | L. G. TILLOTSON & €0., 5 & ¥ Dey St., N. Y. 





¢ Co. 


OF BALTIMORE. 





A. G. DAVIS, President. 
L GOODS OF EVERY DESCRIPTION, | 








THE ELECTRIC 


STORAGE AND LIGHT €0. 
95 Milk St., Boston, Mass. 


Organized under the o La aws © of “Massachusetts, 


OWN THE PATENTS FOR 
Faure’s Storage Batteries, 


Electrical Enagy Avcumulators, — 


FOR | 
MASSACHUSETTS, RHODE ISLAND 
AND CONNECTICUT. 





J. H. LONGSTREET, 
No. 9 Barclay Street, New York, [lf FREEMAN & ROE ELECTRICAL SUPPLY 00,, 


Manufacturer and Dealer ‘n 53 Broadway, N.Y. 


: BR, ; DEALERS IN 
"T ELEGRAPH NSTRUMENTS, an —_— rp and 
, ectri¢ acnin 
Telephone and Telegraph Supplies DELZORAPH snd THLEPEONE 
-OF EVERY DESCRIPTION.— a... al 
ANNUNCICATORS AND BURGLAR ALARM APPAR. | Leareas instru Alaris 


The * = — Eigetate 
Call Be! $1. 

Tha*'Toy"" Telephones 1. id 00 

The Freeman & Roe Hotel 
Annuneiator. 


ATUS, BATTERIES AND BATTERY MATERIAL. 
Telegraph Instruments for Railroad Use a Specialty. 








Furnish Estimates for and 
promptly executeall Electric 

ork for Architects, etc, Send 
for Circulars, Correspondence 
solicited. 





CORNELL UNIVERSITY. 


COURSES IN 
Electrical Engineering, 
Mechanical Engineering, 
Civil Engineering, 
and Architecture. 
Entrance Examinations Begin at 9 A.M., 
June 16 and Sept. 16, 1884. 


For the UNIVERSITY REGISTER, containing 
full statements regarding requirements for admis- 
sion, courses of study, degrces, honors, expenses, 
free scholarships, etce., and for special information, 
apply to THE TREASURER OF CORNELL UNI- 
VERSITY, Ithaca, N. Y. 


JUST OUT. 


Electricity, Magnetism 
AND 


Electric Telegraphy. 


A Practical Guide for Students, Operators 
and Inspectors, 


THOMAS D. LOCKWOOD, 


PRIC™, £2.50 
$79 TAGES, WITH 159 ILLUSTRATIONS, 
D, VAN NOSTRAND, Publisher, 
23 Murray and 27 Warren Sts., N. Y. 
Complete Catalogue of Electrical Works will be 
sent to any address On application. 


NOW READY. 











Electrical 





Measurement 





The Galvanometer and 
Its Uses. 











BY T. D. LOCKWOOD. 


144 pages, handsomely bound, large cleat 
type, and fully Illustrated with diagrams oft 
connections, engravings of apparatus, 
etc. Price, $1.50. Sent by mail, 
Postpaid, to any Address upon 
receipt of price. 





Every Telegraph Office Manager, 
or Telegraph Operator, every Tele- 
phone Central or District Telegraph 
Manager, every Student of Electrical 
Science, every person having charge 
of Electric Light Plant, or other Elec- 
tricai Arrangements and Apparatus, 
and every person who takes an inter- 
estin Electrical Matters of any kind, 
should read 


T. D. LOCKWOOD’S 
" Flectrical Measurement = Galrancaeter,” 


It is the only book which EXPLAINS in PLAIN ENG- 
LISH and without algebraic formulae all about Electric 
Measurement and the Use of Galvanometers, besides 
giving fully detailed and illustrated description of 


GALVANOMETERS & RHEOSTATS, 


with all diagrams of connections required in using them, 
and the plain and simple reason why for everything. 

In this remarkable book the whole subject of Electrica 
Measurement is made so clear and plain that ANY ONE 
can easily understand every explanation, and can practi- 
cally make electrical measurements without difficulty, and 
especially without “ doing” sums in algebra. 





PUBLISHED BY 


J. H. BUNNELL & C0. 


{12 Liberty Street, New York, 
TO WHOM ALL ORDERS SHOULD BE SENT. 











May 24, 1884. | 


15 





HLECTRICAL REVIELTW. 





THES 


TRENTON IRON CO, 


MANUFACTURERS OF 





GALVANIZED IRON ‘WHRE 


OF VARIOUS GRADES FOR 


Telegraph and Telephone Lines. 





WORKS AND OFFICE AT 
TRENTON, NEW JERSEY | 
NEW YORK OFFICE: 
Cooper, Hewitt & Co., 17 Burling Slip. | 
PHILADELPHIA OFFICE: | 
21 NORTH FOURTH STREE7. | 





| 
} 





TELEGRAPH POLES 


From 25 to 60 Feet in Length. 


Seasoned ready for immediate delivery. The Larg- 
est and Best Selected Stock in Michigan. We 
quote prices delivered at any Railroad 
Station in the United States. 


BROWNLEE & CO., 


DETROIT, MICH. 


{Please mention this paper.1 


HANDSOME POLE S& DURABLE. 











—-- 


> 





CANADIAN CEDAR PCLES, the best 
im use; live 25 t 35 years: good ap- 
pearance, Prompt delivery at Buffalo, 
Black Rock or Suspension Bridge, N.X. 
Cheap for spot Cash. Address, 
—_ (HARVEY STAFFORD & CO., 
ACTON, Ont., Canada. 


ROYCE & MAREAN, 


DEALERS IN 


ELECTRICAL APPARATUS, 
Telegraph and Telephone Supplies, 


No. 1408 Penna, Avenue, 
Opp. Willard’s Totel, WASHINGTON, D. s. 


Correspondence Solicited. 








National Electric Company, 
ELECTRICAL SUPPLIES 


AND APPARATUS, 
1413 G STREET, WASHINGTON, D. C. 


Estimates furnished. Correspondence solicited. 


W.R. POPE & CO. 


Oorner North & Lexington Streets, 
BALTIMORE, MD. 


Telegraph, Telephone and 
Electric Light Supplies. 


THE BEST OF EVERYTHING 





| GUTTA-PERCHA INSULATED 


Thirty-three years’ experience has taught us that 





AND AT LUWEST PRICES 


The Bishop Gutta-Percha 


WORKS. 
SAMUEL BOARDMAN, Agent.) 


Wyo, 


Cy yy / 


Original and only Manufacturers in the United States. 





Submarine Telegraph Cables, 
50 Regular Sizes. One to Ten Conductors. 


Subterranean Telegraph Cables, 
Hempen-Armored Covered. 


Aerial Telegraph Cables, 


Lead or Hempen Covered. 
ANTI-INDUCTION 
Telephone (Lead-Covered) Cables, 


&s used by the Metropolitan Teleph & Tel ph Co. 


Torpedo Cables, 
ded by the Europ and South American 
Governments. 
Lead-Covered Cables, 
For Canal and Streamlet Crossings. 
Gutta-Percha Office hae Leading and Connecting 
re, 
For Subaqueous Mining and all other Electrical purposes. 
Mark s Compound Insulated Wire, 
Lor Office, Outdoor, Underground, and Battery Use. 
G. P. Office Wire, Cotton-Covered. 


ALSO HAVE ALWAYS ON HAND: 

Wires of every variety of Insulation, 

Magnet Wire, Telephone Flexible Cords, Flexible 
Elevator Cables, Electric Cordage, Bu jar-Alarm 
and Annunciator Wire, Electric Light Wire, Cord- 
age and Cables, Lead-Covered re, and every 
description of pure Gutta-Percha goods, Gutta- 
Percha Sheet, for Cable Splices; G. P. Chemical 
Vessels for Acids, etc. 


Agents for Reception of Orders and Sale of Goods: 
L. G. TILLOTSON & CO., 5 & 7 Dey St., New York. 
WILLIAM HEATON, 503 Chestnut St., Phila. 





R 











neither the electrical nor mechanical qualities of 
either Gutta-Percha or (opper deteriorate by long 
working or submersion, consequently the best form 
of a Submarine Telegraph cable will be that in 
which these conditions were fulfilled.— Zxtract from 
Report on Cables, by Willoughby Smith. 
MANUFACTURED BY 


The Bishop Gutta-Percha Works. 
Address all communications to 
WwW. W. MARKS, Superintendent, 
420, 422, 424 & 426 East 25th St., N. ¥. 
OFFICE AT THE WORKS. 


Rhode Island 
Telephone and 
Electric Co, 


PROVIDENCE, R. I., 


MANUFACTURERS OF THE 


Providence Telephone 
Switch-Boards, 


BRECKENRIDGE JACKS, 
Wright Cable Clips, 


Howard Saitty Apeliaats, 


For protection to telephone subscribers 
against Lightning or Electric Light 
currents. 

Dealers in Electric Appliances of 
every description. 

Manufacturers and constructors of 
Lightning Rods upon scientific prin- 
ciples. 

Licensees of The Time Telegraph 
Co. of New York for the New England 
States. Energetic men with capital 
wanted to form local plants in territory 
not yet disposed of. 

Correspondence solicited from in- 
ventors, or parties having electrical 
novelties, wit 
chase or introduction as agents. 

» 


























HENRY HOWARD, President. 
C. T. HOWARD 


a view either to pur-| w 


FRANK F. BULLARD, 
Gen’! Manager. 


8. W. FRENCH, 
President. 


W. C. DEWEY, 
Treasurei. 


- 


PALMER WIRE COMPANY 


PALMER, MASSACHUSETTS, 









Hii 


CALVANIZED 


Telegraph & Telephone Wire 


In Long Lengths, by our Continuous Process, and Pronounced by all Users as 
Unsurpassed in 


QUALITY OF MATERIAL, FINISH AND CONDUCTIVITY. 


The quality of all wire shipped by us guaranteed to be equal to the best. Testimonials furnished if 
desired. Put up in half-mile lengths. 


Approximate diameter of Wire drawn by PALMER WIRE GAUGE, In thousandths parts of an Inch. 


No. 4—.225 No. 7—.177 No. 10—.135 No. 183—.092 No. 16—.063 
No. 5—.207 No. 8~—.162 No. 11—.120 No. 14—.080 No. 17—.054 
No. 6—.192 No. 9—.148 No. 12—.105 No. 15—.072 No. 18—.047 


Correspondence Solicited. 


New York Office, 15 Courtlandt Street. 
FRANK B. KNIGHT, General Agent. 





JOHN H. MUEGGE | 
cca ap ’ FOR SALE 


PLATINUM, 0 GLULID SWIM DOAN, 


Manufacturer of all kinds of Chemical Apparatus| ALL IN FIRST-CLASS CONDITION, 


Crucibles, Vessels, &c.,Wire for Electrical Purposes | Great Southern Telegraph & Telephone Co., 


Plate and Wire for Dentists. Scraps Purchased. 
NASHVILLE, TENN, 


No. 91 Liberty St., New York. 





TILE 


United States Eleeiric Lighting Co. 


SOLE MANUFACTURERS OF 


WESTON DYNAMO- 
ELECTRIC MACHINES 


For both Arc and Incandescent Lighting. 


WESTON ARC LAMPS, AUTOMATIC REGULATORS, 
FIXTURES, CARBONS, &c. 














MAXIM INCANDESCENT LAMP. 





And all Apparatus necessary for themost COMPLE TE, EF FI- 
CIENT and RELIABLE SYSTEMS of Electric Are and 
Lncandescent Lighting. 





OFFICE: 59 & 61 LIBERTY ST., NEW YORK. 


George W. Hebard, Pres. Leonard E. Curtis, Sec. Ph. Ferd. Kobbé, Treas. 


TRUSTEES: 
Edward Weston, Henry B. Hyde, 
John A. Stewart, Charles R. Flint, 
Louis Fitzgerald, George W. Hebard, 


Anson Phelps Stokes, 
Henry Day, 
Leonard rh Curtis, 


Marcellus Hartley, 
alter T. Hatch, 
Robert B. Minturn, 
Thomas H. Hubbard. 


&@ SEND FOR CATALOGUE. .gn 





A Treasurer. 
J. W. DUXBURY, Sec’y and 


Gen. Manager. 
F. HM. GARDINER, ~" 


ant Manager. 


Perfect Automatic Reguiation in both Systems. 
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Western Retr Company. THE ANSONIA BRASS & COPPER CO. 


PURE ELECTRIC COPPER WIRE, 
For Magnets, Telephones, Electric Light, &c., 
Patented Fire-Proof Electric Light Line Wire, 
PATENTED FIRE & WEATHER PROOF ELECTRIC LIGHT LINE WIRE, 
Patented Paragon Line Wire—Fire Proof, Water Proof, 


“ ACME” BRONZE TELEGRAPH AND TELEPHONE WIRE, 
Wrought Metal Gongs for Annunciators, 
| |Telephones, &c., Zinc Rods, Battery Copper, &c., 
WAREROOMS : 


i9 AND 21 CLIFF STREET, NEW YORK CITY. 


Factories, Ansonia, Conn. 


HOLMES, BOOTH & HAYDENS, 


MANUFACTURERS OF 


»\“TENAX” COPPER LINE WIRE 


= FOR «<= 


a = I \ Telegraph and Telephone. 


MTLEORAPT and TELEPHONE APPARATUS cae "°'*Ssee ctor we 


AND SUPPLIES OF EVERY DESCRIPTION. Magnet Wim, a ~ “a — Tron Wire, 
ed and White Iron Line Wire. 
Hotel and House Annunciators, Burglar Alarms and Call Bells; jew yorK, BOSTON AND PHILADELPHIA, 


Electro-Mercurial Fire Alarm, Electric Gas-Lighting Apparatus, desea natin ites 


Magneto Call Bells, Telephone Exchange Switch Boards, etc, BRID GE PO RT BRAS S C 0)., 


UNDERGROUND AND AERIAL CABLES, BRIDGEPORT, CONN., 

















(Chicago Factory, 227 to 251 South Clinton Street.) 














Correspondence Solicited. INCORPORATED 1865. 


CHICAGO, BOSTON, NEW YORK. ‘BRASS, COPPER AND GERMAN SILVER 


WIRE 4"> ROLLING MILLS, 


YUFACTURER OF | 
KERITE INSULATED 
A . CG . DAY = a enepene ‘Bare and Insulated Copper Wire for Electric Conductors a at 


SOLE AGENTS FOR THE 


WIRE & CABLES, BRIDGEPORT ELECTRIC MFG. CO. 


OFFICE, 120 BROADWAY, N. Y.—FACTORY, SEYMOUR, CONN. a ae 
Anti-Induction Kerite Telephone Gables, 


SELLING AGENTS: 
| JARVIS ENGINEERING 00., 
Some of them Two Miles in Length, are in use in several cities, and are found to WORK PERFECTLY | 61 Oliver St., Boston. 
for that distance. EMIXENT ELECTRICIANS and PRACTICAL TELEGRAPHISTS commend and | a“ 
recognize the Kerite Insulation as superior to all others. At the Centennial Exhibition POND ENGINEERING 00., 
at Philadelphia, Sir William Thomson, the eminent Electrician and Scientist, St. Louis, Mo. 
awarded to the KERITE INSULATED WIRE AND CABLES 


J. F. RANDALL, 
A DIPLOMA 


Warren, Ohio. 
FOR ** EXCELLENCE OF THE INSULATION AND DURABILITY OF THE INSULATOR.”* 











JOHN B. MARELE, 
| Detroit, Mich. 
SOS ere H. B. SMITH MACHINE C0., 
925 Market St., Phil. Pa. 
T. W. ANDERSON, 


Houston, Texas, 


MIJNSSEN & 00., 


Amsterdam, Holland. 


M. F. MOORE, Gen. Agt. 


1S CORTLANDT ST., NEW YORK. 


GENERAL AGENT: 


CLARK B. HOTCHKISS,—120 BROADWAY, NEW YORK. | 
THE BAXTER ELECTRIC LIGHT CC: 


Is prepared to negotiate for New 
Plants. Complete. 

















| 
TET THR |THE ELECTRICAL SUPPLY CO. 
HH BAX | 


ELECTRIC LAMPS Tneugiee ALFRED F. MOORE, 
foe Se Insulated Wire, 


Is THE 


Greatest Invention in Arc Lighting 
yet made. 

Efficient, Reliable and More Economical than any 
other Lamp in the World, and can be applied to any 4 
System. SAVES FROM ONE-HALF TO THREE-QUAR- jlevie 
TERS THE COST OF CARBONS. 

For terms for territory and cost of Baxter attachment, 


ontniee -ANNUNCIATOR WIRE, 


THE BAXTER ELECTRIC LIGHT COMPANY pe — ' Magnet Wire and Flexible Cordage, 
MILLS BUILDING, ante ae 


NEW YORK. | TELEPHONE, AND 200 & 202 N. THIRD ST., 


The Cane Electric Co. of Philadelphia, Agents for Pennsylvania. | TELEGRAPH SUPPLIES. PHILADELPHIA, PA. 
Warehouse: 47 DEY $1, NEW YORK, 


—FOR— 


Telephone, Telegraph and Electric Light, 
OFFICE, LINE, 














